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C-1 Polarised NeutronsUsedin SANS Investigationsof Magnetic Nanomaterials

A. Wiedenmanh,

! HahnMeitnerInstituteBerlin Glienickerstrassd 00 D-14109Berlin Germary

We reporton SANS investigationsof magneticmicrostructuresn extremely fine-grainedmaterialsmaterials,wherewe facethe problemthat
weakmagneticscatteringsignalshave to be analysedesidestrongnuclearcontritutionsfrom othersources We shalldemonstrat¢hat polarised
neutronggive accesdo the signandabsolutevaluesof the magneticscatteringengthdensitieproviding additionalinformationaboutthe nature
of interfacesof nanocrystallingarticleswhich are not availablein corventional SANS. The investigationshave beenperformedusingthe new
powerful polarisationoption "'SANSPOL” , recentlydevelopedon the SANS instrumentV4 of the HMI, Berlin [1]. Resultson nanocrystalline
materialswith singledomainmagnetismare presentednamelyn-Co andn-Fe;O4 particlesin magneticliquids, n-particlesof Fe;Si andFein
amorphousnatrix of Fe-Si-B-Nb-Cuor Fe-Nb-Balloys. [1]T. Keller etal J. NuclearinstrumentsA451(2000),474-479

C-2 Neutronic analysisof a liquid *He sourcefor UCN production and storage

Y. Abe!, N. Morishima',

! Departmenbf NuclearEngineeringKyoto University, Yoshida,Sakyo-ku, Kyoto 606-8501 Japan

UCN productionandstoragein a liquid *He sourceare evaluatedby meansof a multigroup neutrontransportanalysis. Using the crosssection
modeldevelopedby the authors a setof groupconstantgor liquid *He at mary differenttemperaturesonn to 0.1K is generatedMajor results
thusobtainedareasfollows. As temperaturas decreasetbelov about0.5 K, UCN densityshavs saturatiorbehaior becausef no significant
up-scatteringagndUCN lossby neutrong-decayonly. Singledown-scatteringof a1 meV neutronandalsomultiple scatteringof a higherenegy
neutroncontritute largely to UCN production.High UCN densityof 1x10° cm™2 is possiblewith a high reflectiity of a storagevesselsay over
0.9999.

C-3 Developmentof cross-sectiormodelsfor liquid H» and solid CH4

N. Morishimé, Y. Matsud, Y. Sakurat,

! Departmenbf NuclearEngineeringKyoto University, Yoshida,Sakyo-ku, Kyoto 606-8501 Japan

In orderto clarify neutronigperformancef apulsedcold-neutrorsource scatteringoropertieof sometypical hydrogenousoderatorgarestudied.
Crosssectionmodelsfor liquid ortho-andpara-H betweeril4 and20.4K andliquid andsolid CH4 attemperaturedownn to 20K aredeveloped.
A setof groupconstantgor liquid H» is alsogenerated80 groupsbetweerD.1 eV and10eVin aPs approximation Major resultsareasfollows.
(a)Coldneutronproductiondueto para-to-orthdransitionand upscatteringf lower-enegy neutronsby orthoH». (b)Neutronslowing-dovn by
rotationalexcitationof a CH4 moleculeespeciallyat 20 K. And (c) anoptimumconditionof aliquid H» sourcefor cold neutronproduction.

C-4 NewApproachesn PlasmaNeutron Sources

A.S. Tsybin', A.Yu. Kuznetse', K.I. Kozlovsky', A.E. Shikane?,

! Moscav StateEngineeringPhyisicsinstitute(technicaluniversity), Russia

% StateUnitary Enterprisefor NuclearGeophysicsindGeochemistryMoscaw region, Russia

Possibilitiesto improve yield parameter®f compactneutronsourceg~1m) basedon the ion acceleratiorin plasmasystemsincluding laser
producedplasmabundlesare considered.Among suchsystemsgeneratingd-d and d-t neutrons are the same: a) high voltage dischage with
inertial electrostaticconfinement;b) shockwaves colliding at someanglein plasma;c)nonstationaryaserplasma,producedby interactionof
intensve laserirradiationwith solid targets. The laserproducedplasmais usedasa neutrontarget or a mediumof ions collective acceleration.
Preliminaryresultshave pointedthatin pulseoperationmodeof (a) and(c) systemst is possibleto reachneutronyield up to 100 millions -
10 billions n/pulsewithout usingtraditionalcombinationof solid neutrontargetandion acceleratiorby externalelectricalfield. Neutronpulse
durationis notmorethan10 microsecondanddevice power consumptiors abouta few kJ/pulse.Someschemesf presentedheutronsourcesare
discussedThe neutronemitting partof suchsourcemaybe of a few cubiccm.

C-5 First Nuclear Reseach Centrein Morr oco

M. lbn Majaht, M. Jeriinit,

! NationalCentreof NuclearEnegy sciencesindTechniques

The rapid developmentof a numberof specialand economicsectorssuchas medicine,agriculture,ervironment.. requiresthe input of new
technologiesThusMoroccodecidedhe constructiorof anuclearesearcttenterwhich will beoperationnain 2002. Thepostemwill describethe
mainactivities whichwill beundertaknin this centerwith emphisison experimentgo be setup arounda 2MW researchieactor

C-6 First neutron resultsfrom JESSICA, the ESS-like target mock-up and moderator test facility

H. Tietze-Jaensch U. Bechstedt, H. Conrad, R. Engeld, J. Dietrich', D. Filges', F. Goldenbaurh, B. Haft', G. Hansen, H. Klein!, R.D.
Neef , K. Nuenighof!, N. Paull, C. Poht, D. Prasuhf, P. Reinhardt, F. Rongen, H. Schaal, H. Stelzet,

! Forschungszentrurdillich, 52425Julich, Germary

The JESSICAshort pulse ESS-like spallationtarget mock-up facility is designedfor prototyping experimentson the optimisationof a tar-
get/reflectorinoderatorsystemof the Europearspallationsource(ESS).A full-size 1:1 scalediquid Hg tametis placedin a shortpulsedproton
beamof the COSY protonacceleratoto producespallationneutronsat ESS-like protonenegies. The neutronicsandtechnicalfeasibility of ad-
vancedcold moderatorsvill beinvestigatedy neutrontime-of-flight techniqueandthe aimiis to validatecomplex simulationmethodsof particle
interactionandnucleartransportandto optimisethetechnicalayoutof anESS-typaarget-reflectormoderatosystem JESSICAexperimentswill
resultin: A) a setof nucleartransportand neutronicperformancedataof an ESS-typeliquid mercurytarget/moderator/reflect@ystemandits
individual componentsB) an optimisedgeometryof the targetto moderatorandtargetto reflectorpositionand C) neutronspectraand neutron
time distributionsto validateMCNPX codedsimulationmodelsof tamgetstationconceptsandscatteringkernelsfor cold sourcesHere,we report
onrecentresultsof referencalatatakenwith anambientwatermoderatorthe start-updevice of anumberof advancedcryogenicmoderatorgo be
investigatedn duecourse.

C-7 Facility and Instrument Upgradesat the Manuel Lujan Jr Neutron Scattering Center at LANSCE
A.J.Hurd',
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! ManuelLujan Jr NeutronScatteringCenterat LANSCE, MS H805, Los Alamos,New Mexico 87545,USA

Exciting developmentsattheLujan ScatteringCenterat LANSCE will bereviewed. After alongoutagethefacility hasreturnedo operationsvith
renaved strengthandpower. Threenew instrumentsarein commissioningstageandothersarein designandprototypestage.Upgradeso several
existing instrumentgake advantageof the enhancedlux resultingfrom upgradego the acceleratgrstoragering, andtarget-moderatosystems.
A revolutionarychoppersynchronizatiorprotocolsolveslong-standingproblemsfacedby pulsedspallationsourcedockedto power grid timing.
Theuniquescienceenabledby the LANSCE sourceandLujaninstrumentswill bediscussed.

C-8 Designof neutron guide systemsat the Australian ReplacementReseach Reactor
S.J.Kennedy, B. A. Hunter', F. Meze?, L. Rostd,

! NeutronScatteringsroup,ANSTO, Menai,NSW 2234, Australia

2 BENSC,Hahn-Meitnetinstitut, Berlin, Germary

3 BudapesNeutronCentre KFKI, BudapestHungary

Australia’s new researchreactorwill caterfor neutronbeamscienceandradioisotopeproductionfrom the endof 2005, with unperturbecheutron
flux of 4 x 10" n/cn?/s andatleasteightworking neutronbeaminstruments The neutronbeamfacility will have cold andthermalneutronbeams
basedaroundsupermirrorreflectingguides.Thedesignof in-pile andout-of-pile sggmentshasbeenoptimizedto deliver maximumusableneutron
flux at neutronscatteringnstrumentdocatedat the reactorfaceandin the neutronguidehall. The conceptuatesignwill be discussedncluding
key performancéssuesandsimulationsof flux profilesandspectraat critical pointsin the system.

C-9 Renewalof KENS TMRA and Its Performance

M Kawai', T Ino*, N Torikai!, Sltoh!, T Kamiyama, Y Kiyanag?, M Ooi?, K Fukunaga,

! High Enegy AcceleratoresearctOrganization(KEK)

2 HokkaidoUniversity

3 Kyoto University

KENS (spallationneutronsourceof KEK) wasrenaved by replacingthe whole target-moderatoreflectorassemblyTMRA) with new one. The
gadoliniumpoisongiving sharpemulseswasinstalledin the ambientmoderatar Decouplingenegy of the BAC decouplersvere optimizedto
give higherneutronfluxeswithout loosingsharpnessf neutronpulse. Tantalumclad tungstentarget was developedto increasesourceintensity
by about20%. The neutronperformancavasmeasuredt several spectrometersCold neutronintensityis fully recoseredandepithermaheutron
fluxesareincreasedsthe neutronicdesigncalculationsndicated. The scatterecheutronprofile becomesnore symmetricabby the reducedail.
At thetotal scatteringspectrometeithe radial distribution function obtainedby the Fouriertransformof S(Q) shaws betterresolutionin position
andreductionin spurioushump. The stainlessteelshieldsonthe B,C decouplegivesvery low backgroundatthe new reflectometerAs awhole,
it canbesaidthatnew KENS hasa quite goodability to investigatethe materials.

C-10 Conceptdesignof a newliquid metal target station for high power neutron scattering facilities

Eiichi Nishimurd, HisatoTagava?,

! Ministry of EconomyTradeandIndustry

2 Hitachi co.ltd.

We have designeda liquid metaltamget stationwithout a window wall for high pover chaged particle beamsto passthrough. The beamsare
irradiateddirectly from above into the free surfaceof theliquid metalin atargettubesoaled vertically in a reserwir tank of the liquid metal. A
large hollow chambeiis equippedabove thetargettube. This chambemworks asa getterpumpto evacuatethe systemanda heatsiphonto remove
the heatfed by the beam wheretheliquid metalworks asthe working liquid on both functions. Resultsof the feasibility studywill bediscussed
atthemeeting.

C-11 AUSTRON and its notable new features

H. RaucH, G. Badurek, E. Jerichd, M. Regler!,

! VereinAUSTRON, c/o Atominstitutder Osterreichischebiniversititen, A-1020 Wien, Austria

The 10Hz/0.5MW AUSTRON neutronspallationsourceis dedicatedfor high resolutionstructuraland dynamicalinvestigationsof condensed
matterand for new fundamentaresearchwith neutrons. New magneticfocussingand bunchingsystemsare underdevelopmentwhich create
additionalintensitygainfactorsof 10 - 20. Cleanroom conditionsincludingvibration,temperatur@ndhumidity controlwill improve thestandard
of neutronoptical and neutronreflectometryexperimentsconsiderably Narrov bandneutronperfectcrystalresonatorand storagesystemsare
forseenfor a novel beamtailoring. A dedicatechen ultra-cold neutronstationwill opena new horizonfor experimentsin the sub-neVregion.
Recentlythe projectgotadditionalsupportof the AustriangovernmentaBoardfor ResearclandTechnologicaDevelopmentvhich recommended
theforcedcontinuationof the project,theinstallationof a professionaProjectGroupandthe cooperatiorwith the Europearspallationprojectand
with the neighbouringcountries.

C-12 The newcold neutron reseach facility at the BudapestReseach Reactor

L. Rostd,

! Researclhinstitutefor Solid StatePhysicsandOptics(affiliated to the BudapesiNeutronCentre)

SinceFebruary2001 the new cold neutronresearchacility is routinely operatedat BNC. This ensembleof equipmentconsistsof the liquid
hydrogencold neutronsource({CNS),the optimisedsupermirromeutronguidesystemanda numberof experimentaktationdocatedin theneutron
guidehall. Thecold neutronchannehasatake-of for threebeamsThefirst guidesenesfor atriple axisspectrometewith a PG monochromator
atthe21m positionfrom the CNS.Theendof thisguideis usedfor apromptgammaactivationanalysisstation,which - dividing thebeamin height
into two parts- enableghe operationof two pairmodegammaspectrometersymmetricallyat both sidesof the guide. A smallanglescattering
spectrometeis installedon the middle guide. The third guide senesfor a reflectometewith polarisationoption) with a PG monochromator
take-off. Theend-positiorof this guideis usedasatestbeam sofar. Theseinstrumentsareavailablefor theinternational usercommunity

C-13 Correctionfor Thermal Diffuse Scatteringin Single-Crystal Time-of-Flight Neutron Diffraction: First Applications
W. Jauch, J. Peters,
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! Hahn-Meitnetinstitut, Glienicker Str. 100,D - 14109Berlin, Germay

Thethermaldiffusescattering TDS) correctiondevelopedby Popa& Willis [Acta Cryst. (1997)A53, 537 - 545] for singlecrystalpulsedneutron
diffractionis examinedvia a seriesof experimentabdatasetscollectedatthe spallationneutronsourcel PNS. Theeffect onthederivedtemperature
parameteraluesis assessednd comparedvith referencestructureobtainedfrom gamma-raydiffraction. The importanceof carryingout TDS
correctionss emphasizedSuggestionsremadehow to evaluatethe TDS in situationswherethe elasticconstantareunknavn.

C-14 SIS Target Station Il :: Preliminary Targetand Moderator simulations
S.M. Bennington, S.I. Campbeft, T. A. Broomé, D. J.Pictor?, T. D. Beynor?,

! ISIS facility, RutherfordAppletonLaboratory Chilton, Didcot, Oxon,0X11 OQX, UK

% Schoolof PhysicsandSpaceResearchBirminghamUniversity, POBox 363, BirminghamB152TT, UK

WhenlSIS wasfirst constructedhe targetandmoderatorsvhereoptimisedto exploit the large epi-thermalfluxesof neutronghatareinherentto
pulsedneutronsources.Sincethenexperiencehasshavn that pulsedsourcescaneffectively competewith reactorgfor certainapplicationseven
in the thermaland cold neutronregions. The planto build a secondtarget stationat ISIS, thatis specificallydesignedo usetheselow enegy
neutronshaspromptedhis designstudy The secondargetstationwill useonepulsein five from anupgradeB00micro-ampsynchrotrorgiving
atotal power of 48 kW. This low power makesit possibleto usetargetstationdesignghatrecoupa largefraction of theflux lostdueto the small
numberof incidentprotons.In this preliminaryreportwe presenour currentthoughtson the designof the secondargetstationandthe resultsof
Monte-Carlocalculationf flux andpulseshape.

C-15 First resultsfrom the neutron Time Of Flight (n_TOF) facility at CERN

C. Borced, S. Buond, P. Cennini, M. Dahlfors, A. Ferrart, G. Garcia-Munoz, Y. Kadi', V. Lacosté, E. Radermachér F. Saldand, V.

Vlachoudig, L. Zanini, V. Dangendofi, R. Nolte?, M. WeieiganZ,

! CERN,Genea, Switzerland

% PhysikalischTechnischéBundesanstalBraunschweigGermary

Recentlya neutrontime of flight facility (n_-TOF) hasstartedits actvity at CERN allowing to the neutronsaflight pathof 185m. The 20 GeV/c
high intensityprotonbeamdeliveredby the CERN PSproducesspallationneutronswith enegiesrangingfrom thermalto GeV enegies. In fact,
4 pulsesof 7 x 102 protons distantby 1.2 sandawidth of 6 ns,areimpingingevery 14.4s on aleadtargetfollowed by a5 cmwatermoderatar
The neutonspectralfunction is almostisolethagic andthe total numberof neutronsat the end of the flight path generatedy a protonpulseis

closeto 1 x 10® neutrons/crh for the currentcollimator configuration. The intenseflux andthe excellentresolutionof this neutronbeamallow

oneto studysystematicallyneutroncross-sectionw/ith very modestmasssamples Resultsof the first commissioningneasurementsoncerning
the spectrafunction,resolution targetbehaiour arepresented.
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C-16 TOSCA neutron spectrometer: the final configuration

M Celli*, F Cilloco?, D Colognest*, R JNewport, S F Parker, V RossiAlbertini?, F Sacchetfl, J Tomkinso#, M Zopp?,

! C.N.R.,I.LE.Q.,50127 Florence|T

> C.N.R.,I.S.M.,00133,Rome,IT

3 C.N.R,G.N.S.M.,00185,Rome,IT

418IS Facility, R.A.L., Chilton, Didcot, Oxon,0X11 0QX, UK

% Physicslab,, Univ. of Kentat Canterlory, Canterlory, Kent,CT2 7NR, UK

% Dip.to di Fisicaandl.N.F.M., Univ. di Perugia06100,PerugiaJT

The forward andbackward scatteringparts(phasell) of the new neutronspectrometefTOSCA, replacingthe old TFXA and TOSCA (phasd),
have beensuccessfullynstalledatthe SIS pulsedneutronsource Theresultsshaw a significantenhancemerih the countingratedueto thelarger
detectorarea. Theimprovedresolution(to ~ 1.5%of the enepgy transfer)ascomparedwith the previous instrumentTXFA 3%, TOSCA-12%)
hasbeenachieved by increasinghe primaryflight pathfrom 12mto 17 m. A choppethasbeenaddedn orderto avoid neutronframeoverlapand
to reducethefastneutronbackground Additional diffraction capabilitywill beinstalledin the nearfuture.

C-17 Neutron Fourier diffractometer FSD for internal stressanalysis: first results

G.D.Bokuchaa', V.L. Akseno/', A.M. Balagure’, V.V. Zhuravlev', E.S.Kuzmint, A.P. Bulkin?, V.A. Kudryashe?, V.A. Trouno/2

! FrankLaboratoryof NeutronPhysics JINR, Dubna,RUSSIA

2 Petersbrg NuclearPhysicdnstituteof RAS, GatchinaRUSSIA

At theIBR-2 pulsedreactorin Dubnaa new neutronFourierdiffractometei=SDis underconstruction FSD continueghe developmentof neutron
Fourier diffractometryat long pulse neutronsources which hasbeenstartedseveral yearsago with High ResolutionFourier Diffractometer
(HRFD) at the IBR-2. WhereasHRFD is mainly usedfor precisestructurerefinement,FSD is optimisedfor internal stressmeasurements
bulk materials. The FSD designsatisfiesthe requirement®f high luminosity, high resolution,specificsampleervironment,wide rangeof dx;,
andfixed scatteringangles£90°. It consistsof mirror neutronguide, fast Fourier chopperfor the neutronbeamintensity modulation,£90°
MultiCon ZnS(Ag) detectorsystemwith both geometricabndelectronicfocusing,5-axisgoniometeuber andloadingmachinesyME-based
RTOF-analyserfor dataacquisition.Examplesof thefirst experimentakesultsobtainedwith FSDarepresented.

C-18 Upgrade of the TOF-Diffractometer EPSILON

V. Ulyanov?, K. Walthe?, I. Kuznesce', A. Frischhutter?, E. Medveder*, Ch. Schefzilk?, A. Schebeto'

! Petersbrg NuclearPhysicdnstitute,188300GatchinalLeningraddistr., Russia

2 GeoforschungsZentrurRotsdamTelegrafenbeg, 14473PotsdamGermary

Dueto aflight pathof 102 m a resolutionof Ad/d < 5 - 10~3 wasachieved at the diffractometerEpsilon (IBR-2, Dubna). To overcomepoor
intensitya renaving wasmadefor the whole dataacquisitionsystemjncluding nineradial collimators,consistingof 48 GdO, coatedfoils (angle
distance20’ of arc)andcoveringarangeof 20° in 20. A rangeof 20° is coveredin theotherdirection. Threeof thepyramidicalshapedollimators
aregroupedto a unit of 66°. Therearendof the collimatorsis planar(24 - 24cm?) andthe distancebetweerthe foils is 4 mm, but 1 mm at the
front end, - their transparengis expectedto be 95%. Single® He-countertubesareused,which are10 mmin diameterand20 mm long. Each
collimator/detecteblock is mountedon a ring with its surfaceplaneperpendiculato the incidentneutronbeam. The scatteringangle2© for all
detectorss uniqgueandequals90°. All blocks have the possibility of adjustmenin threedirections. The intensitygainis >10.Thework was
supportedy the GermanBMBF underthe project03-DUBPO-9 andthe GeoforschungsZentrurRotsdam.

C-19 Conceptualanalysisfor a 1.4 ueV backscatteringspectrometer at the EuropeanSpallation Source ESS

O.Kirstein!, T. Kozielevski, M. Praget,

! Forschungszentruiillich GmbH, Institut filr Festkorperforschung2425Jilich, Germary

Theinstrumenpresenteds abackscattering;rystal-analyzespectrometetlesignedo provide highestenegy resolutiontogethemwith anextended
rangeof momentuntransfer Thereforethe secondaryspectrometeif usedwith Si(111)crystalanalyzerswill provide a high enegy resolution
of approximatelyl.4 peV at the elasticpeakanda Q-rangeof 0.1to 2.0 A1 A secondanalyzersystemusing Si(311) crystalswill provide a

moremodestenegy resolutionof approximatelyé mueV with anextendedQ-rangeof 0.2to 3.8A-'. A Mica analyzersystemwill likely allow

animprovementof enegy resolutionto 0.5 peV. The combinationof high countrate, extendeddynamicrangein enegy transferalongwith the
enepy resolutioncharacteristicef classicalreactorspectrometersesultin a spectrometethatwill provide unprecedentedpportunitiesfor new

scienceto the neutronscatteringcommunity We comparethe new setupwith otherspallationsourcebackscatteringpectrometers,e. the IRIS/

SNStype,andshav the advantage®f the new designwhich offersa standardenegy resolutionwhich is competitive to reactortypeinstruments.
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C-20 Building a high resolutiontotal scattering powder diffractometer - Upgrade of NPD at LANSCE
T. Egami, S.J.L. Billinge?, A. K. Cheetharh, D. Loucd, J.B. Parisé€, Th. Proffer®,

! Departmenbf Materials,Scienceand Engineering, Uniersity of Pennsylania,3231WalnutStreet,PhiladelphiaPA 19104,USA

2 Departmenbf PhysicsandAstronomy Michigan StateUnversity, EastLansing,MI 48824,USA

3 MaterialsResearch.aboratory University ofCalifornia, SantaBarbaraCA 93106,USA

4 Departmenbf PhysicsUniversity of Virginia,Charlottesville, X 22901,USA

5 Departmenbf GeosciencesStateUniversity ofNew York at Story Brook, Story Brook, NY 11790,USA

5 Los AlamosNationalLaboratory LANSCE-12,MS H805,LosAlamos,NM 87545,USA

The NeutronPowder DiffractometeNPD at the Lujan NeutronScatteringCenterat Los Alamos National Laboratoryis the highestresolution
neutronpowderdiffractometein theUS. We arecurrentlyupgrading\NPD by addinga largenumberof positionsensitve detectorsn thebackscat-
tering position. This will optimizethe instrumentfor total scatteringmeasurementsThe upgradednstrumentswill make it possibleto collect
datafrom a powvder sampleover awide rangein Q aswell aswith very goodQ resolution.Thetotal scatteringncludesBragg-aswell asdiffuse
scatteringandholdsthekey to determiningthe crystallographi@veragestructureaswell asthelocal structure pftenresponsibldor the properties
of complex materials.

C-21 The newMAPS spectrometerat ISIS
T G Perrindg, C D Frost,

L |SIS Facility, CLRC RutherfordAppletonLaboratory Didcot, OxfordsireOX11 0QX

The scientificprogrammeon the new inelasticscatteringspectrometeMAPS hasrecentlystartedat the pulsedneutronsourcelSIS. MAPS is a
direct geometryspectrometethat hasbeenoptimisedto measurecollective excitationsin single crystals. Its principal innovation is the useof
positionsensitve detectorghatprovide closeto continuouscoverageover alarge detectorareain theforward scatteringdirection. This allows the
freedomto take cutsfrom thedataon ary planeor alongary directionin reciprocalspacewith theresolutiontuneablén software. Thedesignand
technicalspecificatiorof MAPS will be presentedandthe performancef the detectorsystemdescribed Theuseof the spectrometeto measure
excitationsin singlecrystalswill beillustratedby a variety of experimentaldatatakenfrom the scientificcommissioningprogramme.

C-22 Improvementof the performance of the chopper spectrometer, INC

Sltoh!, M Arai', M Kawait,

! NeutronScienceLaboratory High Enegy AcceleratoResearciOrganization,Tsukuba305-0801 Japan

The INC spectrometers the chopperspectrometeat KENS (Neutron ScienceLaboratory High Enegy AcceleratorResearchOrganization).
A guidetube comprisingsupermirrorsof which the critical wavenumberis threetimes aslarge asthat of naturalnickel, wasinstalledin the
primary flight pathof INC. Also, the characteristicof the ambient-temperatureatermoderatorwhich INC is facing, waschangedy reneval
constructionof the neutronsourceat KENS. Throughtheseconstructionsthe performanceof INC wasdrasticallyimproved. A hugeintensity
gainatlow enegiesdueto installing the supermirrorguidetubeanda gain of factor2 at high enegiesdueto changingthe characteristicef the
neutronsourcewereobseredwithoutary increasan the backgroundoise. Theobsered gainof theguidetubewasin very goodagreementvith
acalculation.We, for thefirst time, have demonstratethe effectivenesof a supermirrorguidetubefor higherenegy neutronghancold neutrons
for which a guidetubehasbeenknown to be effective. Moreover, the poisoningof the ambient-temperatuneatermoderatoiprovided INC more
symmetricenegy resolutionfunctionaswell asanincreasen the peakintensityin thetime-of-flight spectraThe presentonstructionsesultedn
agreatimprovementconcerningall aspectof the performance.

C-23 A newsingle-crystaldiffractometer for neutron protein crystallography (BIX-4)

K. Kurihard, I. Tanaka, T. Chatale!, A. Ostermanh, N. Niimura!,

! JaparmAtomic Enegy Researclinstitute, Ibaraki319-1195 Japan

A neutrondiffractometer(BIX-3) at JRR-3Mof JAERI hasbeenappliedto the structuredeterminatiorof wild-type/mutantrubredoxinandmyo-
globinin 1.5A resolution.Thoseresultsncreasectivity of theneutronproteincrystallographyandtherequirementsf amuchhigherperformance.
A new diffractometel(BIX-4) usesanelastically-benperfect-SicrystalmonochromatoandneutronimagingplatesasBIX-3. In addition,several
optimizationsof the monochromatohouseand modificationsfrom BIX-3 are carriedout asfollows, (1) 1.4Ais usedas a wavelengthfor an
incidentneutronwhich givesa maximumintensityat a sampleposition. (2) 3Q supermirror is installedinsideof a flight tube. Theintensityata
samplepositionis estimatedo beabout5 timeslargerthancurrentBIX-3.

C-24 Designof alow energy multi-chopper spectrometerfor a spallation source

R.Bewley!, R. Eccleston,

! |SIS Facility, Chilton Didcot, Oxfordshire,UK

A multi-choppe(MC) directgeometryspectrometehnastheadwantageof giving theusercompleteflexibility overtheincidentenegy, theresolution
(within the limits of the choppersindtheresolutionlineshape In addition,onecanmatchthe two main resolutioncontritutions,thusobtaining
the maximumpossibleflux for a certainresolution. Although several MC spectrometeralreadyexist on steadystatereactorsourcesat present
thereis not a single exampleof oneon a pulsedspallationsource.This is surprising,asour simulationspresentedn this papershav thata MC
spectrometers ideally suitedto a spallationsource. We also shav thatif suchan instrumentwere built at ISIS it would outperformary MC
spectrometeexisting in theworld at present.

C-25 The OSIRIS diffractometer and polarisation analysis spectrometer at ISIS: New developmentsand ®He spin-filter polarisation
analysis

K. Andersen, D. M. y Marerd, M. Barlow?!,

LISIS Facility, RutherfordAppletonLaboratory Chilton, Didcot, Oxfordshire,OX11 0QX, United Kingdom
OSIRIScombinesalong-wavelengthpowderdiffractometervith apolarisatioranalysidhackscatteringpectrometerThediffractometercanaccess
wavelengthaup to 70 with aresolutionof betterthan1% Ad/d. The very high counting-rateat shorterwavelengthss idealfor in-situ, real-time
andparametriexperiments.Thespectroscopsectionincorporates large arrayof graphitecrystalsarrangedn nearbackscatteringo give ahigh
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countingratewith 25ueV’ enepgy resolution. The incidentbeamis polarisedusinga supermirrorbenderandthe scatteredbeamis polarisation-
analysedy a®He spin-filterin the proces®f beingconstructedThe spin-filtersystenmconsistof afibre laser a peristalticoumpandawide-angle
banana-shapeguartzcell in a continuous-flav setup. The scatteredbeampasseswice throughthe spin-filter cell, thusdoublingthe optical path
lengthin thecell. Theaimis to achievze 70%nuclearpolarisationwith no variationin time.

C-27 EXCED - Epithermal Neutron Diffractometer at KENS

K. Kuwahara, S. Sugiyama, M. Kohgi', M. Nakamurd, Y. Inamurd, M. Arai?,

! Departmenbf PhysicsTokyo MetropolitanUniversity, Hachioji, Tokyo 192-0397 Japan

2 Institutefor MaterialsStructureScience High Enegy AcceleratoiResearctOrganization KEK), Tsukuba305-0801,Japan

A new epithermalneutrondiffractometer(EXCED) was installed at the KENS spallationpulsed-neutrorsource. EXCED is designedo be a
small scatteringanglediffractometerusinganincidentneutronenegy rangingfrom ~0.5eV to ~5 eV for determiningthe crystalandmagnetic
structuresof the high absorptionmaterials. By this diffractometerwe have beenableto measurehe nuclearand magneticBragg peaksof Gd

compoundsvhich have beenknown asthe bestabsorbeof thermalneutrons.The instrumentadetailsof EXCED andthe preliminaryresultsof

the neutrondiffractionfrom a singlecrystalof the Gd alloy arereported.

C-28 The Neutron Bonse-Hart Diffractometer for USANSat NIST

JohnBarker', CharlesGlinka', Jim Moyer',

1 NIST Centerfor NeutronResearchNIST

In April 2000the PerfectCrystalDiffractometeiat NIST's Centerfor NeutronResearclstartedoperation.The performancef theinstrumentwill
be presentedDesignmeasuresakento optimizeits performancewill alsobediscussedTheinstruments locatedon adedicatedhermalneutron
beamportandutilizesavertically focussingpyrolytic graphitepre-monochromatdo provide higherneutronintensity(n/sec)ontheperfect-crystal
monochromatorThe channel-cutmonochromatoandanalyzercrystalsfor the instrumentarelarge Si(220), triple-bounce crystals(19 cm long
x 6 cm high with a 4.4 cm wide channel)to provide a beam,of fixed wavelength2.4+0.1 A, with a crosssectionat the samplepositionof up to
5 cmx 5 cm. The Q-rangeof instruments 3z1075A~1jQ;j0.0A~!. The maximumbeamcurrentis 30,000n/sec. Recentexperimentalresults
will be presentedo characterizénstrumentperformanceTheinstruments partof the NIST/NSFCenterfor High ResolutionNeutronScattering
(CHRNS)with upto 2/3rdof the availablebeamtime to beallocatecto outside-useexperiments.

C-29 The Backscattering Spectrometerat the NIST Center for Neutron Reseach

Z. Chavdhuri', R. M. Dimed', P. M. Gehrind, D. A. Neumanh, A. Meyer’, J. M. Rowe',

1 NIST Centerfor NeutronResearchGaithershirg, Maryland,USA

% TechnicheUniversitait Munchen PhysikDepartmenE13,85747Garching Germary

Theneutronbackscatteringechniqueextendsthe dynamicrangeof neutrontime-of-flight andconventionaltriple axis spectrometerdown to eV

enepgiesandis idealfor the studyof mechanismsuchasslon motionsin comple liquids, jump diffusionandquantunmrotationaltunneling. We

reporton the performanceof the new high flux backscatteringpectromete(HFBS) at the NIST Centerfor NeutronResearch Comparedwith

otherbackscatteringpectrometersheHFBS achievesa higherneutronintensitythroughthe useof adevice calledthe phasespaceransformation
chopperandtheincorporationof alargeranalyzerarray A customdesignedopplerdrive for the monochromatoprovidesa triangularvelocity

profile which extendsthe dynamicrangeof the spectrometeby morethanafactorof two over similarinstruments.

C-30 A NewThermal Neutron Spectrometer/Diffractometer for Polarization Analysis (SV30)at the reseach reactor FRJ-2

A. loffe’, H. Conrad, Th. Zeiske', R. Mueller!, E. Kiissel, S. Masalwich!, M. Schlapp, B. SchmitZ, Th. Briickel',

! Forschungszentrurillich GmbH, Institutfur FestidrperforschunglFF-8: Streumethoden

A new spectrometefor polarizationanalysisis underconstructionat the ResearctCenterJulich. The spectrometeis constructedasa multiple
purposeinstrumentwhich canbe usedboth asa triple-axis spectrometeanda diffractometerfor applicationsof polarizedneutronscatteringn
triple-axisspectroscoyp crystallographidnvestigationandmeasurementsf magnetiadiffusescattering Therefore the spectrometeis equipped
with two exchangeabldetectormoduleghatcarryananalyzewunit with asingledetectomndanimageplateneutrondetector Two doublefocusing
monochromator§Cu(200)andPG(220))allow for a high flux of neutronswith anenegy up to 125meV atthe sampleposition. The useof *He
filters asa polarizerandananalyzertogethewith theimageplateneutrondetectomalespossiblea polarizationanalysisfor high enegy neutrons
over alargesolid angleof 60° x 60°.
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C-31 The newreflectometerwith polarization analysisin Julich

U. Riicker', B. Alefeld', W. Bergs', E. Kentzinget, J. Heinerl, Th. Briickel', M. Drochnef, A. Ackeng, H. Loevenictt, P. Reinhart, K.
Zwoll?,

! IFF-Streumethoderkorschungszentrurdillich, 52425Julich, Germary

% Zentrallaborfirr Elektronik, Forschungszentrurilich, 52425Jilich, Germary

In the neutronguide hall ELLA at theresearctreactorFRJ-2(DIDO) in Julich we built a new neutronreflectometemwith polarizationanalysis.
The instrumentis equippedwith a 2D position sensitve detectoranda polarizationanalysercovering the completedetectorarea. The neutron
opticalsetupis designednotto reducetheresolutionof theinstrumenttomparedo the useof unpolarizecheutronsandleavesthe opportunity to
performexperimentswith the completeflux of unpolarizecheutrons This instrumentallows to measurefficiently diffusescatteringundergrazing
incidencefrom magneticlayeredsystemswith polarizationanalysis,allowing to drav conclusionsaboutlateral structuresn the magnetization
of the sample.Theinstrumenthasbeenequippedwith electronicscomplyingwith the Munich standard, i.e. Linux computersor datatreatment
and experimentcontrol and standardizedndustrial componentavith Profibus communicatiorfor driving the motorsand position control. The
communicatiorbetweertheworkstationandthe mechanicabinddetectorcomponentsiseshe TACO protocol,thefirst usersoftwareis writtenin
psh,ascriptinglanguagedevelopedat FZ Jilich.

C-32 Project of High ResolutionDir ect Geometry Spectrometer on New Neutron Source (TROITSK, Russia)

A.Yu. Muzychké, A.D. Perekresteri!,

! Institutefor NuclearResearctRussianAcademyof Sciences

2 Moscav StatelndustrialUniversity

Uniquetime-of-flight spectrometeof inelasticneutronscatteringn directgeometrywith relative enegy resolutionof 1-3%is proposed Themain
ideaof device is inelasticandsmall angleneutronscatteringcombination.As the new generatiortime-of-flight machinethe proposednstrument
is ableto successfubperaten thewide field of condensednatterphysics.It will bevery corvenientto researctihe coherenexcitationsboththe
magnetandphononasin amorphousnaterialssoin monocrystalsvith largeelementarycell by this device. Apartfrom thatit is possibleto useit
for smallangleneutrondiffractionmeasurementsn this paperthe spectrometeoptimizationresultsandits basicparameterarepresented.

C-33 The salient featuresof a newly developed medium resolution double crystal basedsmall-angle neutron scattering instrument at
Trombay

SMazumdet, D Sert, T Saravanar, PR. Vijayaraghaan',

! Solid StatePhysicsDivision, BhabhaAtomic ResearclCentre, Trombay Mumbai400085,INDIA

A doublecrystalbasednoderataesolutionsmall-angleneutronscatteringnstrumenthasbeenbuilt andcommissionedt the guidelaboratoryof
Dhruva reactor BhabhaAtomic ResearctCentre, Trombay India. Theinstrumentconsistsof a non-dispersie (1,-1) settingof 111 reflectionsof
silicon singlecrystalswith the samplebetweerthe two crystals. The neutronwavelengthusedis 0.312nm. The accessibleéangeof wave vector
transferq hasbeenfoundto be0.003-0.173m ! for atypical experimentwith sinteredalumina.

C-34 The small angle neutron spectrometer at the HANARO reactor, Korea

B. S.Seond, Y. S.Han', C.H. Lee!, J.S.Le€', K. P.Hong', K. N. Park!, H. J.Kim?,

! KoreaAtomic Enegy Researclinstitute, Taejon,Korea

The small angle neutronspectrometer(SANShad beenconstructedwithout cold neutronsourceat the HANARO ResearchReactor KAERI,
Koreaandthe performanceestwascarriedout. The SANS is to be usedfor the study of microstructuainhomogeneitiesn materialsin the 1
nm to 100nmragein size. The spectrometeis 9m long dueto limitation of reactorhall spaceandutilizes a neutronvelocity selectorwith 10%
wavelengthresolutionand a pinhole collimation to provide a continuousincidentbeamwhosewavelengthis variablefrom 0.4nmto 1nm. The
neutrondetectoris a two dimensionabositionsensitve detectorof 128 x 128 pixelswith 5mmx 5mm spatialresolution. The sampleto detector
distancecanbe variedfrom 1.5mto 4.5mandthe detectorcanbe rotatedaboutthe samplepositionto extendthe angularrangeof spectrometer
Thelow Q limit of the spectrometeis 0.06nn L. In this paper the designandcharacteristicef the spectrometewereintroducedin detailand
several SANSresultsof standardsamplesverepresentedvhichillustrateits performance.

C-35 Polarized neutron reflectometerat the BudapestReseach Reactor

L. Csef, J.Fuzi', L. Riecsanszk', Gy. Torok!, G. Vaspat,

! BudapesteutronCentre Researchnstitutefor Solid StatePhysicsandOptics,Hungary

2 BudapesNeutronCentre KFKI Atomic Enegy Researchnstitute(AEKI), Hungary

Thereflectometeis installedonthecurvedneutronguideat the cold neutronsourceof theBudapesResearciiReactoBRR). Theneutronbeamis
monochromatizedlambda= 4.3,&) by theuseof pyrolitic graphitesinglecrystaltogethemwith a Be-filter. Thescatteringplaneis horizontal.Prior
theinstallationthe polarizationoptionwascarefullydesignedThe parameterandabilities of the device aredemonstratetly testmeasurements.
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C-36 The newThermal Time of Flight Spectrometerat NFL, Sweden

D Engbeg', M Gronrog, A Wannbeg',

! TheNeutronResearch.aboratoryin Studsvik(NFL), Sweden

At NFL, Studsvik,the Swedishcenterfor neutronscatteringanewv ThermalTime Of Flight (TTOF) spectrometelnasrecentlybeencompletedand
theinstrumentis now openfor proposals.The constructionis similar to the IN4 spectrometeat the Institute LaueLangevin (ILL) in France.The
TTOF consistsof a monochromatobof graphite. The monochromatofis both vertically and horizontally focusingthe beamtowardsthe sample
positionto achieve ashigh a flux asis possible.A Fermichopperchopsup thebeamin pulses.After beingscatteredhe neutronsaredetectedy
anarrayof ®He detectorsandthe signalis fed into the instrumentcomputer The samplepositionis designedo accommodatexactly the same
equipmentason the SLAD (StudsvikLiquid andAmorphousDiffractometer).Thisis to malke it easyto performdiffractionandspectroscopon
the samesampleunderexactly the sameconditions.

C-37 Statusof POLDI - the newtime-of-flight diffractometer at PSI

U. Stuhtt, H. Spitzet,

! Paul Scherretnstitut, 5232Villigen-PSI, Switzerland

Thenew highresolutiontime-of-flight (tof) diffractometeiPOLDI for theinvestigationof residualstrainsshallgointo operatiorthis year In order
to enhanceheintensityof a tof-diffractometeiat a continuouseutronsource theinstrumentconcepiallows thatneutronof several pulsesarrive
thedetectorat the sametime. Thedependengcof the arrival time on the scatteringangleis usedto reconstructhediffraction pattern.This special
conceptandthe shortflight pathof 12 m requiredthe developmentof specialinstrumentcomponentgfocusingneutronmirror, time-focusing
3He-detectorand dataanalysismethods.We will presenthe conceptand presenistatusof the instrument,somesimulationresults the neutron
beampropertiesandhopefullyfirst resultsof the overall instrumentperformance.

C-38 The SingleCrystal Diffractometer at the ReplacementReseach Reactorat ANSTO

Wim Kloostett, RossPiltz!,

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

The AustralianReplacemenResearctiReactoris scheduledo have a single-crystabiffractometemwhenit startsoperatingn 2005.A preliminary
comparisorfor possibledesignawill be presented.

C-39 Current Statusof TRR-II Neutron Spectrometer Designs

J.K.Goné, T.N. Yand, M.W. Wul, C.S.Tsad, C.S.Hwand, Y.H. Huand,

! Instituteof NuclearEnegy ResearchAtomic Enegy Council L000WenhuaRoad,ChiaanVillaget, Lungtan, Taoyuan,325 Taiwan,R.O.C.

The objective of the Taiwan ResearctReactorProjectis to modify the old Taiwan ResearciReactor(TRR) into a multi-purposemediumflux
researchreactor(TRR-II). The projectstartedin 1998, andthe new reactoris scheduledo be first critical at the end of 2006. The estimated
maximumunperturbedhermalneutrorflux (E<0.625eV) is approximately2.7 x 10**n/cnsec,whichwill bethe mostadvancedheutronsource
in Taiwan. The new TRR-II reactorwill have five thermalneutronbeamtubes(BT2-6), and a cold neutronsource(CNS) with two extended
cold neutronbeamtubes(BT1 and BT8). Four neutronguidesinside BT8 will be installedto guide cold neutronsto the guide hall, and four
spectrometerareplannedin this project. The four plannedspectrometerare: a 40 m small-angleneutronscatteringnstrumentSANS), a high-
resolutionpowder diffractometer(HRPD), a vertical focusingreflectomete(RF), anda triple-axis spectromete(TAS). Both SANS and RF will
be installedat the guide hall usingcold neutronsandHRPD and TAS will be installedat the reactorbuilding usingthermalneutrons.The four
spectrometerarestill on conceptuatiesignphaseandmay subjectto continueousnodificationsbasediponinputsfrom demestiausers However,
the conceptuatlesignwill be completedby theendof 2001.

C-40 QENSTOF-Spectrometersat Continuous and PulsedSources

R.E.Lechner

! Hahn-Meitnernstitut Berlin

Intensity-resolutioroptimizationof directgeometry(MT OF) spectrometerfor high-resolutiorQENSexperimentss discussedn view of further

developingthis techniqueto allow continuous moreextensive variationof time scaleson oneandthe sameinstrument.We shaw, thatthe total

intensity of a modernMTOF spectrometer as comparedo the bestexisting - can be increaseddy two ordersof magnitudeat a continuous
sourceand by at leastthreeordersof magnitudeat future pulsedsources. Consequenthan appreciablextensionof the rangeof time scales
towardslongertimeswill be possible.Pulse-widthratio (PWR)intensity-resolutiorfocussingemploying staticphase-spacgansformerspeutron
wavelengthband-paséilters, andposition-sensitie detectordor intensity-resolutioroptimizationwill bediscussedn detail.

C-41 Currentand futur e neutron scattering developmentin CIAE

D.F Chert, C.Gou', C.T. Yé',

! NeutronScattering_aboratory Chinalnstituteof Atomic Enegy, Beijing 102413,China

Currently the 15 MW Heary WaterResearchiReactor(HWRR) at CIAE in Beijing is the uniqueneutronsourceavailablefor neutronscattering
experimentdn China.A 60 MW tank-inCpooinverseneutrontrap-typeresearchieactor ChinaAdvancedResearclireacto( CARR), now is being
built at Chinalnstituteof Atomic Eneggy in Beijing to meetthe increasingdemandof neutronscatteringresearchn China. Accordingto design,
the maximumunperturbedhermalneutronflux would be expectedto be 8 - 10'*n/cm?sin the reflector Seven out of nine tangenthorizontal
beamtubeswill be usedfor neutronscatteringexperiments.A cold source a hot sourceanda 30x60m? guidetubehall will be constructedin

this paperabrief introductionof HWRR, the existing neutronscatteringacilitiesandresearctactvitiesat HWRR, CARR, andthefacilitiesto be
built at CARR arepresented.

C-42 Neutron BeamFacilities at the Australian ReplacementReseach Reactor

R.A. Robinsod, S.J.Kennedy,

! AustralianNuclearScienceand TechnologyOrganisation|_ucasHeights, Australia

Contractshave placedfor anew 20-MW researchieactorto be constructedt LucasHeights,just outsideSydney, Australia,to replacethe existing
DIDO-classHIFAR reactor The new multipurposefacility will featurean excellentlarge liquid-D2 cold source supermirrorguidesanda large
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modernguide hall. We planto have 8 neutron-beaninstrumentsavailable whenthe facility comeson line in 2005: 2 powder diffractometers,
small-angleneutronscatteringreflectometer3-axisspectrometepolarised-neutrospectrometessingle-crystatliffractometeiandresidual-stress
diffractometerThefacility andconceptuatetailsof theinstrumentswill bedescribed.

C-43 Cold Neutron Scattering Instrumentation Upgradesat the Oak Ridge High Flux Isotope Reactor

P.D. Butle!!, G.Lynn!, G. D. Wignall*,

! Solid StateDivision, Oak RidgeNationalLaboratory

During the period 2001-2003 a numberof projectswill be undertaken at High Flux IsotopeReactor including a high-performanceold source,
new beamlinesandneutronscatteringnstrumentationThe cold sourcewill consistof a supercriticahydrogemrmoderatoi(500ml at20K), which

will supportfour cold neutronguidesthatwill extendinto aguidehall. Thecoldinstrumentswill includea medium-resolutio35m SANSfacility,

designedfor SANS studiesof biological molecules,a high resolution40m SANS instrument,a reflectometeiand a cold neutrontest station,
which will be usedto testcomponentgor the SpallationNeutronSource.The 40m and35m SANS instrument{SANS1andSANS2)will have
variablewavelengthwith neutronfluxescomparablégo the bestcurrentSANS facilities worldwide, alongwith large area(1m x 1m) high count
ratedetectors.Theinstallationwill commencen late-2001andthe HB4 beamline andinstrumentatiorwill be installedin 2002andshouldbe
operationaln 2003.

C-44 Instrumentation for the Long Wavelength Target Station at SNS

J.Richardson, K. Littrell*, J. Carpente,

! IntensePulsedNeutronSource

The SpallationNeutronSource(SNS),underconstructiorat Oak RidgeNationalLaboratoryby theU.S. Departmenbf Enegy, will operatewith 2
MW protonbeampower and60 Hz pulsingrate. Fromthe outsetthe designof SNShasprovidedfor two differentlyoptimizedtargetstations.The
first, High Pover Tamget Station(HPTS),will offer both ambient-temperaturandcryogenicmoderatorsdesignedo deliver the highest-intensity
beamsdor applicationghatcanexploit the 60-Hz pulsingfrequeng. The proposedsecondl.ong WavelengthTargetStation(LWTS), will operate
atasignificantlylower frequeng, andpermitthe useof colder moreeffi-cient moderatorgor producinglong-wavelengthneutrons.With the use
of couplesolid methanemoderatorsthe LWTS is designedo deliver, on average a factorof threemoreneutronsper pulsethanthe HPTS.The
LWTSwill optimizelong-wavelengthapplicationdy closelytailoringmoderatospectraandpulseshapeesolutionto instrumentshatoperatebest
with thecoldestspectraandlong intenalsbetweemulsesandwill give advantagesor somehigh-resolutiorap-plicationsof medium-vavelength
neutrons.Thetechnicalconceptfor the LWTS providesfor up to 21 independenheutronspectrometers viewing a coupledslabmoderatar10
viewing adecoupledslabmoderatarand3 viewing afront wing-like moderatar Instrumentgproposedor the LWTS areselectedbn thebasisthat
they sene theneedf thescientificcommunityandthatthey exploit thelargebandwidthandhigh cold-neutrorbrightnesgprovidedby the LWTS.
This suite of instrumentswill augmentthe rangeand performanceof existing instrumentsby probing structureandinteractionson long length
scalesandlarge rangesof Iengthscale,lO-l0,00@\, andslow processesccurringon large rangesof timescale; 10~ “s to 10~ '3s.11instruments
well suitedto theuniquecapabilitiesof the LWTS weredescribedn the pro-posafor constructiorof the LWTS. Threeinstruments-Broad-Range
IntenseMultipurposeSANS (BRIMS), 200-neVbackscatteringpectrometerand magnetismand diffuse scatteringspectromete(MiDaS)-were
workedoutin considerabl@letailto confirmthe performanceprojections.Theremaining8 instrumentonceptsarelessdetailed but aresuficient
for performancecomparisonsvith existing instrumentatioror proof-of-principletests. While thesein-strumentconceptsarebasedon existing
technologyandcould be built immediately an ongoingR&D effort will extendthe designdor greateroptimization. The IntensePulsedNeutron
Sourceat ArgonneNationalLaboratoryis fundedby the U.S. Departmenbf Enegy underContractW-31-109-ENG-38.This work waspartially
supportedy fundingfrom the U.S. National Science~oundation.

C-45 Neutron Scattering at High Magnetic Fields and Low Temperatures

P. Smeibidl, S.Kausché, M. Meissnet,

! Abt. StrukturforschungHahn-Meitnesinstitut, D-14109Berlin, Germary

During the last yearsthe Berlin Neutron ScatteringCenter(BENSC) hasconcentratean the developmentof specialsampleenvironmentfor

neutronscatteringexperimentsat extremeconditions.BENSCoffersstructuralresearchat the highestverticalmagnetidieldsavailablefor neutron
scatteringup to 17 T) andsimultaneouslyemperaturezariationbetweerB0 K and1.5K. For verticalfieldsupto 14.5T andhorizontalfieldsup

to 6 T measurementsanbe performedat temperaturebetweer800K and0.03K. Futuredevelopmentwill bea9 T verticalmagnetwith aroom

temperaturdorefor researctwith organicmaterialsattemperaturebetweer600K and250K, aswell asadilution unit equippedvith amagnetic
coolingstage which may extendthe accessibléemperatureegion dowvn to 0.001K.

C-46 High Pressue Clamp Cells For Neutron Scattering At Low Temperatures

R. Sadylov’,

! Institutefor High Pressuréhysicsof the RussianAcademyof Sciences142190Troitsk, Moscav region, Russia

Two high pressurelampcells madefrom TiZr zeroalloy arepresentedn this report. Thefirst cell hasa steelsupportaroundthe TiZr inner part
andawindow in thesupportfor neutronscattering900. The heightof asamples 6 mm andthediameteiis 10 mm. The outerdiameterof thecell
is 62 mm; this allows puttingthecell into astandardLL orangecryostat.Thecell wastestedunderpressureip 15kbarsattemp.4K. Thesupport,
nuts,andpistonsaremadefrom hardsteelalloy, andsomepistonsarefrom WC6.Theotherclampcell wasmadefrom TiZr without the support
andpermittedachiezing the pressuraip to 10kbars.The diameterof the inner hole for a sampleis 7 mm andthe heightis 25 mm. For inelastic
scatteringwe have madea clampcell from Al alloy, allowing the pressureup to 9 kbar (the samplediameteiis 7.2 mm andthe heightis 40 mm).
All thesecellsweretestedn PSlandwereusedfor theinvestiagationef themagneticspiralin ZnCr2Se4andTN in thecolliner antiferromagnetic
Cu0.5In0.5Cr2S4inderpressuravith NaCl (a pressurealibrant)andFluorinert(a pressurenedium).

C-47 Liquid He-freel0T superconducting magnetfor neutron scattering

SKatand, N Minakawva!, N Metoki', T Osakabé, JSuzuki, Y Koike!, Y Ishii!,

! AdvancedScienceResearctCenter JapanAtomic Enegy Researchinstitute, Tokai, Ibaraki319-1195 Japan

A new-type superconductingnagnetwhich is directly cooleddownn by two 4 K-GM cryocoolers(i.e., without the useof liquid-He) hasbeen
developedfor neutronscatteringexperiments.The magnetconsistsof a split-pair of a (Nb,Ti)sSninner coil anda NbTi outercoil; andthe gap
for the neutron-beanpathis 29 mm. Theseupperandlower coils aresupportedy threerings of Al alloy (4.5,7.5,and8 mmin thicknessjanda
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block of Al alloy (42.5degreein angle). Thetotal thicknessof Al alloys in the neutron-paths 52 mm, andthe transmissiorof the beamis about
60% for neutronswith 20 meV. The boreis 51 mmin diameterat roomtemperatureln this boreoneof samplecooling-systemgHe-free4 K or

dilution refrigerators)s inserted. The maximumfield of 10 T is fairly stablyobtained. Several resultson the magnetisnof strongly correlated
electronsystemsbtainedby usingof this cryomagnetrepresented.

C-48 Operation of the Cold Neutron Sourceat the BudapestReseach Reactor

L. Rostd, T. GrosZ, T. Hamitai?,

! Researclhinstitutefor Solid StatePhysicsandOptics(Affiliated to the BudapesiNeutronCentre)

2 KFKI Atomic Enegy Researchnstitute(Affiliated to the BudapesNeutronCentre)

A liquid hydrogencold neutronsource(CNS) with cryogenicsystemof a direct cooling moderatorassemblyfor enhancederformanceand
improved safetycharacteristichasbeeninstalledat the 10 MW power BudapesResearchReactor After commissioninghe operatinglicence
was obtainedandthe equipments in routine operationsinceFebruary2001. Neutronicand cryogenicpropertiesaswell asthe optimisationof
the operatingconditionshave beenstudied. The installationof the CNS hasbeenfollowed by the replacemenbf the old neutronguide system
by anew supermirrorguide assemblyboth for the in-pile andout-of pile part. Four experimentalstationsare usingthe cold neutronbeams.The
ensemblef the CNSandnew guidesprovidesanintensitygainashigh asthefactorof 30-60.

C-49 IntensePositron Sourceat the Munich Reseach Reactor FRM-II
C. Hugenschmidt, K. Schreclenbach, G. Kbgef, P. Sper?, W. Triftshauseft,

! Technischd&Jniversitit Miinchen FRM-II, 85747Garching,Germary

2 Institut fir NukleareFestkorperphysik Universitit der BundeswehMiinchen 85577Neubibeg, Germary

Principleanddesignof thein-pile positronsourceat the nev Munich researchreactorFRM-I11 arepresented Absorptionof high enegy prompt
~-raysfrom thermalneutroncapturein *'3Cd generatepositronsby pair production. For this purpose a cadmiumcapis placedinsidethetip of

theinclinedbeamtube SR-11in the neutronfield of thereactor whereanundisturbedhermalneutronflux upto 2 x 10'* n/cn?sis expected At

this positiontheflux ratio of thermalto fastneutronwill bebetterthan10*. Monte Carlo calculationshaved thata meancaptureratein cadmium
betweerd.5and6.0 x 10'2 n/cn?s canbe expected.Insidethe cadmiumcapa structureof platinumfoils is placedfor corvertingthey-radiation
into positron-electromairs. The heatedfoils alsoactaspositronmoderatorso generatanonoenegetic positrons.After acceleratiorio 5 keV the
positronbeamis formedby electriclensesandguidedoy magnetidields. In the primary positronbeamanintensityof about10'® slow positrons
perseconccanbeexpected.

C-50 Resolutionof 3 axis spectrometersby PhaseSpacemethods

Leo Cusseh,

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

Phasespaceargumentsare usedto discussthe resolutionof threeaxis spectrometersThe assumptiorof rectangularatherthan Gaussiarpro-
file beamelementdeadsto significantinsightsinto the optimumuseof the instruments.In particular the optimum choiceof collimatorsand
monochromatorss discussedand the conceptof the focussing scattering angle is developed. The knowledge gainedcan be transferredo the
Gaussiarprofile approximation.

C-51 Monte Carlo Program to Compute the Instrumental Diffraction Line Profile for a FocussingHigh-r esolution Configuration

N. C.Popd, | lonita?,

! Institutefor MaterialsScienceand TechnologyBucuresti,R-76900,P.0.B. MG-6, BucharestMagurele Romania

2 |nstitutefor NuclearResearcHPitesti, Romania0300,P.0.Box078,

Recently[1] wereproposedhe principleandthe constructiorof a high-resolutiorpovder diffractometewith pneumaticalljpentmonochromator
crystalandflat thin sample.The instrumentalprofile is calculatedfor sucha configurationby Monte Carlo procedureaking accountof thereal
shapeof the pneumaticallypbentmonochromatoandthe misalignmenparametersf theinstrument.The algorithmandtheinput andoutputdata
files descriptionsaregiven. Sometestcomputationgarepresentedoo. Thesecalculationswill beimportantin a furthereffort to find instrumental
correctiongmainly for thereliablecrystallitesizeandthe strainof first andsecondind determinations|1].l.lonita, A.D.Stoica,M.Popwici, N.C.
PopaNuclearlnstr. andMeth. A431,509(1999)

C-52 Optimization Conditions in PulsedSource TOF Neutron Spectroscopy

. lonital,

! Institutefor NuclearResearchPitesti,0300,P.0.B 78, ROMANIA

In neutrondiffractometrythe optimaluseof the neutronssuppliedby the availableneutronsourcess of thegreatestmportance The usualway to
doit is to maximizethe neutronflux at sampleby usingneutronguides,supermirrorr spatialfocusingeffects[1]. A differentapproachi?] is to
obtainavery goodresolutionnotby gettingfocusedbeamsat sampleor arywhereelse but only by decreasingsmuchaspossiblethescanvariable
variancesIn theproposegaperthepulsedsourceT OF neutronspectrometrys consideredBoth thedirectandtheinversegeometrycorresponding
to themonochromatoplacedbeforerespectiely afterthe samplearetakeninto considerationFor thedirectgeometryboththesituationsvhenthe
monochromatois acrystalor a narrav curvedslits chopperaretreated.For the abore mentionedexperimentakonfigurationgocusingconditions
arededuceddy cancelingthe major contritutionsto the scanvariablevariances.The focusingconditions,deducedor theidealizedcaseof thin
moderator sample,monochromatoand detector are relatedto the optimal positioningof the detectoy sampleand moderatoror to an optimal
choiceof the crystalradiusof curvature,for a crystalmonochromatorThefocusingconditionsdeducedor anidealizedconfigurationcansene
as"0"-th orderapproximatiorin anumericaloptimizationprocess[1] P. Boni, J. NeutronResearch,%9-63(1996).[2] I. lonita, A.D. Stoica,M.
Popwici, N.C. PopaNuclearlnstr. & Meth.,A 431,509-520(1999).

C-53 Asymmetry and peakwidth at the axially focusingE9 powder diffractometer - theoretical and experimental description

D. M. Tébben$, M. Tovar',

! Hahn-Meitnetinstitut, 14109Berlin, Germay

TheneutronpowderdiffractometeilE9 attheresearchieactoBER Il usesanaxially focusingmonochromatoin combinationwith awide detector
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openingin orderto gainintensity Commondescriptionsof the asymmetryat this type of instrumentconsiderthe effects from the heightsof
sampleanddetectoonly. However, with anaxial corvergenceangleof about7° from the monochromatothis approximatioris notsuficient. The
highinclination of partsof theincomingbeamin relationto the diffraction planeresultsin anincreasecisymmetrycomparedo a parallelbeam.
Moreover, this configurationresultsin broadeningf the reflectionseven at diffraction anglesof 90°. A thoroughtheoreticaldiscussiorof these
effectsonthe peakshapeof E9will be presentedogethemwith additionalminor effectsinfluencingthisinstrumentgpeakshape.

C-54 MC simulation of singlecrystal spectroscopyand diffraction at spallation sources

G. Zsigmond, K. Lieutenant, F. Mezei"-2,

! Hahn-Meitnetinstitut Berlin, D-14109,Berlin, Germary

% Los AlamosNationalLaboratory Los Alamos,NM 87545,USA

The simulationpackageVITESS offers an advancedMonte Carlo techniquefor the numericalcalculationof flux, countratesand resolution
functionsfor single crystal neutronspectrometerand diffractometers. The comparisonof various moderator(decoupled-poisonediecoupled
andcoupled)andtarget (shortandlong pulse)optionsfor backscatteringpectrometerandsingle crystaldiffractometersat the future European
SpallationSource(ESS)isone of the main applicationsof VITESS. Singlecrystalinstrumentcomponentighly determineboth the wavelength
selectionandintensitiesmeasuredn the detectors.Both intensityandbeamdivergenceare highly influencedby the focussinggeometryof the

monochromatorer analysers.Crystalsamplemodulesareimplementedo analysethe optionsmentionedabove for single crystaldiffraction at
ESS.
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C-55 Neutron spin echoand time echostudieson magnetiteferr ofluids

N. Achiwa!, H. Nishiokd , T. EbisavaZ, S. Tasak?, M. Hino?, T. Kawai?, D. Yamazald, K. Kakuraf,

! GraduateSchoolof SciencesKyushuUniversity

% ResearclReactonnstitute, Kyoto University

3 NeutroScattering_aboratory ISSP The University of Tokyo

Dynamicsof magnetiteparticlesin heary waterbasederrofluidshave beenstudiedby a neutronspinecho(NSE) spectrometePONTA in JRR-
3M at the Bragg positionsas well asby a nevly constructedime echoneutronspectrometeof MIEZE type in JRR-3M. Sincethe structure
factorsof (111) and(311) Braggreflectionsare mainly magneticand non-magneticrespectiely, quasielasticscatteringdueto particlemotions
andmagnetizatiorfluctuatuionswill give differentcontritutionsfor theseBraggreflections.Whereaghe time echoneutronspectrometemakes
no differencefor magneticor non-magneticspin non-flip or spinflip scatteringorocessesbut just reflectsthe changeof neutronvelocitiesby the
quasielastiscattering.

C-56 Neutron diffraction study of the quantum behavior of the pair correlation function of low-density *He

E. Guarint, M. Celli>!, R. Magli®!, M. Zopp?'!, F. Baroccht:!,

! Istituto Nazionaleperla FisicadellaMateria- Unitadi Ricercadi Firenze Largo E. Fermi2, I-50125, Italy

2 |stituto di ElettronicaQuantistica CNR, Via Panciatichi56/30,1-50127,Firenze |taly

3 Dipartimentodi Chimicae BiochimicaMedica,Universitadi Milano, LITA Via Flli Cervi93,1-20090SegyrateMilano, Italy.

4 Dipartimentodi Fisica,Universitadi Firenze Largo E. Fermi2, [-50125, Italy

An extensie neutrondiffractioninvestigatioronlow-density(nj4.3nm ®) statef heliumgasalongthe6 K isothermhasbeerperformecby means
of bothwide andsmallangleexperimentsallowing for the extractionof the zero-andfirst-orderdensitycoeficientsof the Fouriertransformof
thedirectcorrelationfunctionc(r) in avery wide wavevectorregion extendingfrom k=1nnt ! to k=160nnT'. Thetwo independenmeasurements
provide quantitatvely consistentesultsandthe experimentalquantitiesshov a good agreemenboth with correspondingjuantum-mechanical
calculationsandwith the k=0 thermodynamidata.

C-57 Investigationof sheard liquids by neutron backscatteringand reflectivity

M. Wolff!, A. Magerl, R. Hock!, B. Frick?, H. ZabePf,

! Lehrstuhlfiir Kristallographieund Strukturphysik(FriedrichAlexanderUniversitat)

% Institut Max von LauePaul Langevin (Grenoble)

3 Lehrstuhlfur ExperimentalphysikVv/ FestlorperphysikRuhrUniversitit Bochum)

Recentlywe have shavn thatthe macroscopidlow dynamicsof lubricantscanbe exploredby inelasticneutronscattering.To investigatehis more
carefullyandoptainin additioninformationon the diffusion processegaralleland perpendiculato the sheargradientwe have built a shearcell
speciallyfor quasielastiandinelasticneutronscatteringandanotheishearcell for neutronreflectivity. As afirst samplewe have investigatedvater
solutionsof thetriblock copolymereP85,0f whichthestructuralpropertiesarewell knovn from SANS.In areflectivity measuremer(EVA atlILL)
with a hydrophilicanda hydrophobiccoatedpolisheadsilicon waver usedin the sheardevice anda 33% (in weight) solutionof P85in deuterated
waterwe find the polymereconcentratiomight at the surfacevarying betweerll 2% and52%for differentcoatingstemperaturebetweerl8 and
73’ C andshearratesup to 50001/s,including alsofurther structuralchangesOn the backscatteringnstrumentiN10 we obsere thatthe sample
seemdo "stick” to the platesimplying an unusualmacroscopiaelocity distribution differing from thatfound for lubricationoils. Moreover we
reporton thechangesn the quasielastidine width for differenttemperatureandshearatesin thedirectionof the sheamgradient.

C-58 An analytic form for the total neutron crosssectionof liquid para-hydrogen

M. Celli*, N. Rhode$, A.K. Sopef, M. Zoppi',

! ConsiglioNazionaledelle Ricerche/stituto di ElettronicaQuantisticafFirenze ltaly

2 RutherfordAppletonLaboratory ISIS NeutronFacility, Chilton, U K.

The total neutroncrosssectionof liquid para-hydrogengloseto the triple point, hasbeenmeasuredn a wide rangeof wavelengthsusingthe
PEARL beamlineat ISIS. The experimentalresultscompareonly qualitatively with the resultsof the YoungandKoppel(YK) theory However,
this shouldbe expected dueto the presencef the intermoleculaiinteractionsin the real system.In orderto interpretthe experimentaldata,we
define,first, an effective temperaturavhich takesinto accountthe meanfield effect dueto the interactions.This improvesthe agreemenin the
intermediateenegy range. In the long wavelengthsregime, the resultsof the theoreticalmodelare low and an effective molecularmassof the
orderof 24 a.m.u. shouldbe takeninto accountfor a goodfit of the experimentaldata. In the high enegy limit, insteadthe extrapolationof the
YK modelgivesagoodanalyticdescriptionof themeasure@rosssectionbeyondl eV. Finally, we give ananalyticexpressiorfor thetotal neutron
crosssectionof liquid para-hydrogencoveringthe wavelengthrangebetweerD and 5A.

C-59 Transition betweenhydrodynamicand fast soundin a binary mixtur e: a neutron Brillouin scattering experiment

U. Bafile!2, E. Guarin?, F. Barocch?»?,

! Istituto di ElettronicaQuantisticaConsiglioNazionaledelle Ricerche Firenze |taly

2 |stituto Nazionaleperla FisicadellaMateria, Unita di Firenze ltaly

3 Dip.to di Fisica,Universiadi Firenze |taly

Several moleculardynamicssimulations,theoreticalstudies,and neutronandlight scatteringexperimentshave beendevotedin the pastfifteen
yearsto the investigationof the phenomenorof fastsoundpropagationin the microscopicdynamicsof two-componenfluids. In the rare-gas
mixture He-Neafastsoundmodewasstudiedby a neutronscatteringleterminatiorof thedynamicstructurefactor In orderto studythetransition
betweenthe fastand the normal acousticmodein the hydrodynamicregime, Q valueslower by aboutone order of magnitudethanin usual
experimentshave to be probed.We describeheretheresultsof thefirst neutronBrillouin scatteringexperimentperformedwith this purposeonthe
samesystemalreadyinvestigatedat larger Q.

C-60 The microscopicdynamicsof condensedparahydrogen

M. Celli!, D. Colognesi, M. Zoppi,

! ConsiglioNazionaledelle Ricerche/stituto di ElettronicaQuantisticaFirenze ltaly

2 ConsiglioNazionaledelle Ricerche GruppoNazionaledi StrutturadellaMateria,Roma,ltaly
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3 RutherfordAppletonLaboratory 1SIS NeutronFacility, Didcot, United Kingdom

We have measuredhe almost-purancoherenscatteringunction of liquid andsolid parahydrogenysinginelasticneutronscattering.The exper
imentswerecarriedouton TOSCA, a time-of-flight, inverse-geometrcrystal-analyzespectrometeoperatingat the ISIS pulsedneutronsource
(UK). The experimentshave beenplannedtaking adwantageof the intrinsic incoherencentroducedin the scatteringprocessby the rotational
transitions.Themeasuredloubledifferentialcross-sectiogivesa directexperimentabccesso the microscopiadynamicsof condensetiydrogen.
Fromthehigh enegy region of the spectrumwheretheimpulseapproximatiorfor the centerof massmotionapplies,we have beenableto extract
the translationameankinetic enegy, which, asexpected turnsout ratherdifferentfrom the classicalvalue,anddensitydependentThe density
behaiors of the liquid and solid meankinetic enegy are slightly different. In the low enegy region we usedthe Gaussiarapproximationto
comparejn theliquid phaseyariousmodelsanda novel quantumsimulation(namelyCentroidMolecularDynamics)with the experimentaldata.
Resultsareencouragingbut suggesturtherwork, possiblybeyondthe Gaussiarapproximation.

C-61 On-line Rheometry and SANSfrom Complex Fluids

P. Lindner, J. Zipfel!, F. Nettesheird, W. Richtering,

! InstituteLaue-Langein, 6 rue JulesHorowitz, F-38042Grenoblecede 9, France

2 |nstitut fir PhysikalischeChemie University of Kiel, Olshausenst#0, D-24098Kiel, Germary

The powerful instrumentatiorfor small angleneutronscattering(SANS) at the Institut Laue-Langein (ILL), Grenoble France,in combination
with a state-of-the-artheometerprovidesa uniquepossibility to directly correlaterheologicalpropertiesof comple fluids with the underlying
microstructure For this purposewe installedat D11 a commerciaBohlin CVO 120HR rheometerwhich allows mary differentrheologicaltests
like simpleshearflow eitherat constanshearstressor constanshearrate,creepandcreeprecovery aswell aslow andlargeamplitudeoscillatory
sheardeformation.A thermostate®earle-typeshearcell hasbeendevelopedin collaborationwith FZ Jilich. Two differentbeamconfigurations
canbeachieved: onewheretheincidentbeamis alignedradially, i.e. alongthe directionof the velocity gradientandanotheronewherethe beam
is parallelto theflow direction("tangential’beam).As anexample we demonstratéheinfluenceof addedwatersolublepolymeronthestructure
andflow behaiour of alyotropic lamellarphase.

C-62 Neutron Scattering Study on Vitamin C (L-Ascorbic Acid)/Water AqueousSolutions

C.Branca, P. Migliardo?,

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

Fromthe physicalchemistrypoint of view, Vitamin C (L-ascorbicacid),dueto bothits relatively smalldimensionandto the existenceof H-bond
interactionsites,canbe consideredisa model-systenfior the studyof solute-solentinteractionmechanismslt is well known thatthe antioxidant
actionof Vitamin C is onthebasisof its positive effectson humanhealth.Our purposés to getinformationon moleculamechanismsegulatingits
biologicalfunctions,in which the hydrogenbondingplaysakey role. In this contritution we shav neutronscatteringindingson L-ascorbicacid
aqueoussolutions.To estimatethe strengthof the L-ascorbicacid/waterinteractionandits influenceon the diffusive dynamicsof both L-ascorbic
acidandwater we have determinedhetranslationalyotationalandvibrationalcontritutionsof the motionandquantitatvely evaluatedmportant
guantities suchasthe hydrationradius,the hydrationnumberandthe mean-squardisplacement.

C-63 QENSand NMR studiesof 3-picoline —water solutions

L. Aimasy, P. Banki', M.-C. Bellissent-Funél, M. Bokor*, L. Csef, G. Jancé?, K. Tompa, J.M. Zanott?,

! Researclhinstitutefor Solid StatePhysicsandOptics,BudapestHungary

2 Atomic Enegy Researchnstitute,BudapestHungary

3 Laboratoirel&onBrillouin, Saclay France

We have studiedmobility of the soluteand the solventin agueoussolutionsof 3-methyl pyridine (3-picoline). This systemhasa closed-loop
immiscibility region betweer38.5and114<C at normalpressureif heary wateris usedassolvent, while it is fully misciblewith light water
atary concentratiorandtemperatureln the presenstudythe origin of the partial miscibility behaior is soughtthroughmicroscopicdynamical
featuresof the solute-solentinteraction.H-D substitutionon boththe soluteandthe waterwasusedto separatéhe dynamicsof thetwo species.
At high picoline contentthe diffusion coeficient of waterdecreasestronglyandbecomesimilar to thatof the solute,indicatingstrongcoupling
betweerthe motionsof the soluteandthe solvent. Activationenegiescharacteristiof the dynamicbehaior of themethylgroupweredetermined
from H spin-latticerelaxationratemeasurements the solutionsabove 40°77¢C.



Soft Condensed/atterlll 177

C-64 Scalingbehavior of shearinduced spongeto lamellar transitions

P Butler!, L. Porcat, W. Hamilton', G. Warr?,

! ORNL, OakRidge, TN

2 Universityof Sydne, Australia

We reportsheasinducedspongeo lamellarphaseransitionsn Cetylpyridinium chloride(CPCI)-hexanol-brine-sugasystemsOur measurements
shav awell-definedshearesponsehatproceedsn threestepscharacterizedby two critical shearates:G1andG2. At shearatesG belov G1no
sheareffectwasobsenred. For G1< G<G2,thesystemshearthin andthespongephases progressiely transformednto alamellarphasewith the
membranerormalsalignedparallelto the sheamgradient. The critical shearfor the onsetof this transformatiorscalesasthe cubeof the membrane
volumefraction andasthe inverseof theviscosity Above G2, theinducedlamellarphaseapparentlycollapses.This highercritical shearshavs
the samescalingbehaior asG1 andis probablyrelatedto fastermembraneiffusion processesFrom SANS andrheologicalmeasurementae
extractmastercunesgiving a universalphasaesponsdor thesesystemaindershearflow. Theseresultsdisagreawith previouspublishedresults.

C-65 The Temperature Dependenceof the de Gennesnarr owing in Liquid Rubidium

F. Demmel, A. Diepold®, H. Aschauet, C. Morkel?,

LILL, F-38042GrenobleCede 9

2 TU MiinchenPhysikdepartmeri21,D-85747Garching

To explain the positive dispersioreffect in simpleliquids thereis a suppositionthaticosahedratlusterswill staytemporarilyin theliquid above

the melting process[1].Nearthe structurefactormaximumthe quasielasticline shavs a reductionof the line width, which is calledde Gennes
narraving. A coherentinelasticneutronscatteringexperimenton liquid Rubidiumwas performedto investigatethe temperaturelependennhext

neigbordiffusion processat the structurefactor maximum. This parameteishouldgive a fingerprintof possibleexcisting clusters. Fiveteen
temperaturegrom the melting point up to two timesthe melting point have beenmeasured.The experimentwas performedat the triple axis

spectrometeof the ForschungsreaktdvliinchenFRM. The experimentakesultswill be comparedvith the predictionsof the Enslog hardsphere
theoryfor self diffusion. [1] Chr. Morkel, T. BodensteineH. GemperleinPhys.Rev. E 47,1993,2575

C-66 A SANSStudy of the Structural Evolution in Egg White Induced by Joule Heating

K. Hard, M. Sugiyama, A. Nakamurd, N. Hiramatsd, A. Nogucht,

! Instituteof ErvironmentalSystemsFaculty of EngineeringKyushuUniversity, Hakozaki, Higashi-ku,Fukuoka812-8581)apan

2 Departmenbf Physics Faculty of SciencesKyushuUniversity, Hakozaki, Higashi-ku,Fukuoka812-8581Japan

3 Departmenbf Applied Physics Faculty of Science FukuokaUniversity, Nanakuma,Jonan-kuFukuoka814-0180Japan

4 NationalFood Researclinstirute, KannondaiTukuba,Ibaragi305-0856Japan

The authorshave beeninvestigatingthe mesoscopicstructuralevolution of egg white during the gelationprocess. In the usualheat-induced
gelationexperimentsthe specimeris heatedvith the thermalconductionfrom the heatedocatedaroundthe samplecell, which tendsto give rise
to temperaturgyradientin the specimensin orderto preventsuchatemperaturgardient,in the presenstudy the authorsadopteda new heating
techniqueutilizing the Jouleheatof electriccurrentwhich passeshroughthe specimenandobsered the mesoscopistructuralevolution of egg
white during the heat-inducedjelationprocesshy the small angleneutronscattering(SANS) method. Before heating,a broadpeakappeared
aroundq:O.OG&‘1 in the SANS profile. With the heat-inducedjelationproceededthe intensityof the broadpeakgraduallydecreasevhile that
aroundg=0 increasedemarkably

C-67 SANSstudiesof solutionsand molecular compositesprepared fr om cellulosetricarbanilate.

C.Alava', V. Arrigui', J.M.G.Cowie', J.D.Cameron,

! Heriot Watt University

We reporton SANS measurementsarriedout on the instrumentSANS1 (V4) at the BENSC facility on solutionsand compositesf cellulose
tricarbanilate(CTC). This cellulosederivative exhibits lyotropic behaiour in methylacrylatd MA). The SANS dataindicatethatin the isotropic
liquid state(up to 25wt% CTC in MA) the CTC chainsbehae like rodsof massperunit length(M/L). In theliquid crystalline(LC) phasgatand
abore 35Wt%CTCin MA), the Q dependenceariesfrom Q™! to Q~* probablyasaresultof self-assemblingf the CTC chains.Thegenerahim

of ourwork is to preparanolecularcompositesi.e. miscibleblendsof rigid-rod andflexible-coil polymers from CTC solutionsin polymerizable
media. To establishithe degreeof homogeneityof the compositeswe performedSANS measurementsn UV-curedCTC/MA solutions.Herewe

comparethe SANS dataof CTC/monomesolutionsto thoseof the correspondingomposites.

C-68 Neutron Incoherent inelastic and quasielasticscattering of oriented oleic acid

T. Yokoyamd, N. Achiwa', M. Suzuk?,

! GraduateSchoolof ScienceKyushuUniversity

2 Researclinstituteof Biological MaterialsJapan

In orderto investigatea hierarchicalstructureof vibrationalmodeswe have obsered neutronincoherentinelasticand quasielasticscatteringof

orientedoleic acid(CH;(CH2)7CH=CH(CH,)7COOH) in crystalandliquid statesat several temperature®y usingtime-of-flight neutronspec-
trometerAGNESin JRR-3M.In theliquid andcrystalphaseghe lattice vibration, the molecularvibration andthe intermediateransitionmodes
wereassigned.

C-69 Small angleneutron scattering study in aternary microemulsiondependingon the concentration of droplet

M. Nagad, H. Setd, Y. Kawabatg,

! NeutronScattering_aboratory Institutefor Solid StatePhysics, ThéJniversity of Tokyo

% Facultyof IntegratedArts andSciencesHiroshimaUniversity

Small angleneutronscattering(SANS) experimenthasbeendonein a ternarymicroemulsiornsystemcomposedf AOT (dioctyl sulfosuccinate
sodiumsalt),D» O andn-decanatroomtemperatureWith fixedwaterto AOT molarratio ([D 2 O]/[AOT]=38.2),thevolumefractionof waterand

AQT, ¢, waschanged.The measured rangewasfrom 0.05to 0.7 with a stepof 0.05. The obsened SANS profile from bulk contrastsample
waschangedvith increasingp dueto theinter-dropletstructurefactor The peakpositionof the SANS waslinearly dependedn ¢. Thedroplet

concentratiordependencef SANS profile will bediscussed.
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C-70 Chemicaleffectson the crystallization dynamics: crystallization of two chemicalisomers

M. Jiménez-Ruiz, T. A. Ezquerrd, |. Sics’, M. T. Fernandez-Didz

! Institut Laue-Langein, 6 rue JulesHorowitz B.P. 156,38042Grenobl€ede, France

2 |nstitutode Estructuradela Materia,ConsejoSuperiordelrvestigacione€ientificas,Serranal23,28006Madrid, Spain
Thecrystallizationdynamicsof the two isomersof propanol(1- and2-propanol)s studiedby meansof real-timedielectricandneutrondiffraction
experiments.Whatis interestingaboutthesesampleds thatthey shawv dielectricspectravhich combinethe temperaturelependencef a fragile
liquid with a Debyelineshapdor its mainrelaxation[1]. Moreover whatis evenmoreintringuingis thefactthatthe two isomersexhibit markedly
differentdynamicandstructuralpropertieq2,3], and differentcrystallizationtime from the supercoolediquid to the moststablephase.These
differencegirove usto investigatethe crystallizationdynamicsof thetwo isomersof propanolby comparingwo real-timeexperimentqdielectric
spectroscopandneutrondiffraction)in orderto: i) answeithe questiorwhetherthe crystallinemorphologyinfluenceghe alpharelaxationandii)
obtainsomeinformationaboutthe crystallizationprocessandthe possiblemorphology [1] M. Jiménez-Ruiztal., submittedto Phys.Rev. B [2]
C.Talonetal.,J.Non-Cryst.Solids(in press)3] S.Kojimaetal., Prog.Theor Phys.Suppl.126,427(1997)

C-71 Neutron Spin Echo Studieson the Effects of Temperature and Pressue on Amphiphilic membranes

Y. Kawabatd, M. Nagad, T. Taked&, H. Setc

! GraduateSchoolof Bio-SphereScience HiroshimaUniversity

2 Institutefor Solid StatePhysics,The University of Tokyo

3 Faculty of IntegratedArts andSciencestiroshimaUniversity

We have investigatedlynamicalfeaturesof amphiphilicmembrane# aternarycomple fluids, consistingof AOT (dioctyl sulfosuccinatsodium
salt),waterandn-decaneysingneutronspinechospectrometefNSE). In this study we investigatechow therigidity of themembraneslepended
ontemperatur@ndpressurén adilute dropletsystemby meanof NSE.We obtainedhebendingmodulusof membrane increasingemperature
or pressuréoy usingthe dropletdeformationtheoryproposedy Milner and Safran.We presenthe resultsof theseexperimentsanddiscusshe
effectsof temperatur@ndpressurdo themembranes.

C-72 Softinteraction of dendrimers asinvestigatedby SANS

S.Rosenfeldt, N. Dingenouts$, M. Ballauff!, C. Likos?,

! PolymerinstitutUniversitit Karlsruhe Kaiserstr 12, 76128Karlsruhe Germary

2 Institut fiir theoretischéhysikll, Universitatsstr 1, 40225Diisseldorf Germary

Dendrimersare syntheticmoleculeswith a tree-like architecture.Their interactionandtheir radial structureis still a matterof debate.We have
investigateda dendrimerof fourth andfifth generatiorwith andwithout deuteratedendgroups.Experimentaimeassuredtructurefactorsup to
high concentrationshaws thattheinteractiondiffersextremelyfrom a hardspheranteraction.Recently Lik oshasdevelopeda descriptiorfor the
structurefactorof particleswith a soft densityprofile. With thistheory S(q) canfully determinedrom the radial structureof the particlewithout
adjustablegparametersTo comparethis theoryto our experiment,we determinedalsothe densitydistribution of the dendrimers With the help of
ancontrastvariationexperimentwe wereableto shav thatthe densitydistribution hasthe shapeof agaussian.

C-73 The Effect of Solvent Density Inhomogenetiesof Supercritical Carbon Dioxide on Ultrathin Polymer Films

T Kogd, Y Sed, Y Zhand, M Rafailovich!, J Sokolov!, B Chi?, K Shir?, S Satije,

! Deptof Material Science® EngineeringStateUniversity of New York at Story Brook, New York 11794-2275USA

2 Deptof Chemistry StateUniversity of New York at Story Brook, New York 11794-3400JSA

3 Centerfor NeutronResearchiNationallnstituteof Standardsind TechnologyGaithershirg, Maryland20899,USA

The swelling and dynamicsof the ultrathin polymer films (thicknessesessthan 1000A) in CO; (T.=31.3°C, P.=73.8 bar) were monitored
by meansof in situ neutronreflectvity (NR). Four kinds of the ultrathin polymerfilms (deuterategolystyrene(d-PS),deuterateoly(methyl
methacrylated-PMMA), deuterategbolybudadiengd-PB) anddeuteratedtyrene-lidadienecopolymer(d-SBR,volumefraction of d-PS:47%)
wereusedin this study NR resultsshavedthat (i) the swellingisothermsfor the polymerfilms-CO, mixturesshaved anomalousnaximaat the
ridge in supercriticalregion wherethe densityfluctuationsof CO, had maximaunderthe conditions,and (ii) the swelling maximafor rubbery
polymerswere muchlarger thanthosethe glassypolymers. Additionally, it is found thatthis fluctuation-inducedwelling occursonly nearthe
CO,-polymerssurface. We will alsodiscussthe effect of the densityfluctuationson the interdiffusion of polymersandreductionof the glass
transitiontemperature.

C-74 Neutron Reflectivity Studiesof Electric Field Driven Structural Transformations of Surfractans

J.Majewskit, G. Smitht, I. Burgesg, V. Zamlynry?, G. Szymansid, J. Lipkowski?, R. Ivkov®, S. Satije?,

! LANSCE, Los AlamosNat. Lab,, Los Alamos,US

2 Chem.Dept.,University of Guelph,Guelph,Canada

3 Centerfor NeutronResearchNIST, Gaithersiirg, MD, USA

We will review our recentstudiesof the structureof organicmoleculesat a solid-liquid interface. We will describehow surfactantmolecules
aggr@ateto form monolayeror bilayer films, how stablethesefilms arein the presenceof an electricfield. In thesestudieswe emplg/ed
electrochemicaimethodstogetherwith in-situ neutronreflectometry This allowed us to determinethe surface coverage,thicknessthe relative
positionsandtheroughnes®f the aggrgates.We foundthatthe appliedelectricalfield maybe usedto manipulatethe architectureof the organic
moleculesfrom uniform monolayerdo adsorbedemi-micellesn the studiedfilm. Thesestudiesareexpectedo revealnew insightinto theroles
playedby entropicandelectrostatidorcesin comple fluids or biomaterials.

C-75 Nucleateddewetting of thin polymer films

C. Lorenz-Haak, P. Mlller-Buschbaurh, J. Kraus’, D. G. Bucknalf*, M. Stamni,

1 Max-Planck-Institufiir Polymerforschungickermannwg 10,55128Mainz, Germary

2 TechnischeJniversitat MiinchenPhysikDepartmenE13,James-Franck-Sti, 85747Garching,Germary
3 IBM SM-IT SoftwareSupportTSM, Dpt. 4686,55131-82Mainz, Germary

4 Departmenbf Materials,Oxford University, ParksRoad,Oxford, OX1 3PH, UnitedKingdom

% Institut fir Polymerforschungresdere.V,, HoheStr. 6,01069DresdenGermary
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Polymercoatingsare an essentiatopic in industrial processing.In all applicationsit is importantthat the polymerbuilts up a homogenousnd
stablefilm onits substrateA destabilityof the originally continousdfilm frequentlyis causedy impuritiesinsidethefilms. We choosepolystyrene
asour modelsystembecausef its broadrangeof applications A smoothsurfaceis simulatedn our experimentsdy a silicon waferandresidues
of solventdopedwith dustactasnucleatiorgrains.Thedewettingproces$asbeenstudiedby neutronreflectometryandopticalmicroscopy. With
opticalmicroscop the growth of individual holesin the polymerfilms wasobsered in-situ. The growth of the hole areais describedwithin the
Kolmogora modelwhich is knowvn asa commonnucleationandgrowth formalism. The grain dimensionandthe time constantwere extracted
from fits to the data.

C-76 Diffusion and Evaporation of Plasticizer from an Aging Polymer Thin Film
G. Smitht, J. Majewski!, C. Skidmoré, P. Howe',

! Los AlamosNationalLaboratory

We presenthefirst measurementsf thediffusionof aplasticizerfrom apolymermatrix usingneutronreflection. Theevolution of anitroplasticizer
from Estane5703wasdeterminedasa function of annealingtime at an elevatedtemperaturg73°C). We found thatthe diffusion equationsfor
a materialtraveling throughthe film andthenevaporatinginto a vacuumat the free surfacebestdescribethis system.We shawv thatthe loss of
plasticizerfrom thefilm is notratelimited by its passsagehroughthe polymer but ratherby therateof evaporationfrom the surface.Furthermore,
we find thattherateof evaporations consistentith theevaporatve lossfrom afreestandingsurfaceof liquid shaving thatthereis little interaction
betweerthe polymerhostandthe plasticizer

C-77 Structur e Analysis of Adsorbed Starlik e Polymerswith GISAS and SFM

M. Wolkenhauet, P. Milller-Buschbaurh, O. Wunnicke®, M. Stamn?, J. Roovers', G. von Grosigk, R. Cubitf®,

L MPI firr Polymerforschungickermannwg 10,55128Mainz, Germary

2 TU Muinchen Fakultat fur Physik,LS E13,JamesFranckStraRel, 85747Garching Germary

3 IPF Dresdere.V,, HoheStraRes, 01069DresdenGermary

4 |CPET, NationalResearciCouncil Canadapttava, K1A OR6,Canada

® Hasylab/DESYNotkestraRe85, D-22603Hamhurg, Germary

SILL, B.P 156,F-38043GrenobleCede, France

Changef the architectureof polymersinfluencesthe whole behaior of polymers,like the glasstemperatureor dynamics. Regular starlike
polymersare specialclassesf branchedpolymerswhich shav a spreadbehaior dependingon their functionality (numberof arms)andthe
molecularweight of the arms. With differentnumberof armsand molecularweight of the armsthe adsorptionbehaior canbe widely varied.
Using small anglegrazingincidencescatteringtechniqueqGISAS) and scanningforce microscopy (SFM) we wereableto determinedifferent
dominantin-planelengthscalesof adsorbedtarlike polymers.Typical structuresareblobswhich areformedfrom singlestarsor agglomeratesf
starpolymers.Our modelsystemconsistsof amixture of fully protonatecanddeuterategbolybutadienestarpolymerswith armnumbersof 15up
to 128.

C-78 Retardation of the dewetting processlue to the addition of statistical copolymersat polymer-polymer interfaces

O.Wunnicle!, C. Lorenz-Haa3, P. Milller-Buschbaurh, V. Leinet*, M. Stamnd,

L Institut fir Polymerforschun@resdere.\,, HoheStraes, 01099DresdenGermary)

2 Max-Planck-Institufiir Polymerforschungickermannwg 10, 55128Mainz(Germay)

3 TechnischaJniversitit Miinchen PhysikDepartement, S E13,James-Franck-Str, 85747Garching(Germary)

4 RuhrUniversitat Bochum,Universitatsstr 150,44780Bochum(Germaiy)

We studiedthe retardationof the dewetting processdueto the addition of a statisticalcopolymerin a polymerbilayer film. Our modelsystem
consistsof fully deuterategbolystyrene(PS-d)on top of anamorphougpolyamidesublayeron silicon substratesWe preparedilayer films with
differentcontent(0, 5, 10,30%vol.) of astatisticalcopolymer(protonatedtyrenemaleicanhydrideacid (SMA2) containing2% MA groupsalong
thechain)in thetopmostfilm. To evaluatetheretardatioreffect referencesamplesf pure PS-d:RA bilayerfilms wereprepared The as-prepared
aswell astheannealedamplesvereinvestigatedy neutronreflectivity (NR) experimentfADAM beamlineatILL, Grenoble/Francejcanning
force microscoy (SFM) andoptical microscoy (OM). From modelfits of NR curvesthe scatteringengthdensityprofiles perpendiculato the
samplesurfacewere calculated. The protonatedmaterialis locatedwithin the deuterated®S-dmatrix. The surfacehomogeneityof the blended
samplesn comparisorto the purePS-dfilm weredeterminedy scanningorce microscoy aswell asby opticalmicroscop.

C-79 Film thicknessdependenceof structur e formation in ultra-thin polymer blend films

J.S.Gutmann’3, P. Muller-Buschbaurh, M. Stamn?,

! Departmenbf MaterialsScienceandEngineeringCornell University, BardHall, Ithaca,NY, 14853,USA

2 PhysikDepartmentl.S E13,James-Franck-Strafge TU-Miinchen 85747Garching,Germary

3 |IPF Dresdere.V,, HoheStraRes, 01069DresdenGermary

We investigatedhefilm thicknessdependencef structureformationin ultra-thinpolymerblendfilms preparedrom mixtures.As amodelsystem
we usedbinary mixturesof poly-styrene-stat-para-bromostyrer@polymersdissohedin tolueneasa commonsolvent. The ultra thin films were
preparedvia spin coatingof the polymersolutionsonto silicon (100) substratesin total threedifferentsamplesseriesdiffering in the miscibility

of theblendedpolymersandvaryingfilm thicknessverepreparedTheresultingmorphologiesvereinvestigatedvith scanningorce microscop,

reflectometryandgrazingincidencescatteringechniquesn orderto obtaina pictureof the sampleatandbelov the samplesurface.

C-80 Structur eand Stability of Polyion-ComplexedLangmuir -Blodgett films

R.Oesetl, F. Rieutord, H. Menzel, M. Schnitte?, R. SteitZ, C. Luag®, R. Siebrecht, R. Cubitt*,

! CEA GrenobleDRFMC/Si3M/PCM

2 Universitait Hannawer, Inst. fur OrganischeChemie

3 HahnMeitnerInstitut Berlin

4ILL Grenoble

Spreadin@mphiphileson awatersurfaceandcompressinghemonolayeiis oneof themostimportantmethoddo prepareorderedwo-dimensional
organicstructuresReplacementf the counterionsn the solutionwith ionic polymersresultsin the formationof complec-stabilizedmonolayers.
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Thesemonolayerscan be transferredonto solid substrategjiving multilayers (LB-films). X-ray and neutronreflectvity measurementsn the
LB-multilayersfrom arachidicacid complexed with poly(allylaminehydrochloridejevealanorderedbilayer structureof the films with avery thin
polyelectrolytelayer betweenthe headgroups.Uptalke of waterin theseionic regions of the layersresultsin a swelling of the films and some
structuralchangesvhenplacedin anatmosphersaturatedvith water Selectve deuteratiorandcontrastchangesvereusedto getinsightto the
structureof the LB-film andthe dynamicalprocessetherein.

C-81 Reflectivity studiesof ionomer blends

B.J.Gabrys, A. A. Bhuttd?, R. Braieva®, D.G. Bucknalf', D. Vesely, R.A. Weis$,

! Faculty of MathematicsandComputing,The OpenUniversityin the South,FoxcombeHall, BoarsHill, Oxford OX1 5HR, UK

2 Instituteof PhysicalandErvironmentalSciencesBrunel University WestLondon,Uxbridge,Middlesex UB8 3PH,UK

3 Instituteof MaterialsScienceJniversity of ConnecticutStorrs,CT 06269-3136JJSA

4 4Departmenbf Materials, The University of Oxford, ParksRoad,Oxford, OX1 3PH, UK

Preliminaryresultsarepresentedf aneutrorreflectiity studyof theinterfacialwidth betweerithium- andzinc-sulphonatedeuterategolystyrene
with polycarbonatéPC).Both systemarepartially miscibleandexhibit anuppercritical solutiontemperaturdehaiour [1]. Theinterdiffusionin
thesesystemsywith annealingatatemperatur@bove the glasstransitiontemperatur®f both polymers hasbeenmeasuredTheinterfacial profiles
obtainedfor thesesystemsaverefoundto be describedby symmetricGaussiarinterfaces.No significantdiffusionhasbeenobsered. [1] Lu, X.,
andR. A. Weiss.1996. Developmentof Miscible Blendsof Bisphenol-APolycarbonatendSulfonatedPolystyrendonomersFrom Intrapolymer
Repulsve InteractionsMacromolecules29: 1216-1221.

C-82 Intermolecular structur e of liquid D-tert-Butanol by Neutron Diffraction data

PP Nath', S.Sarkat, PS.R.Krishn&, R.N. Joardet,

! Departmenbf Physics Jadapur University, Calcutta- 700032

% Solid StatePhysicsDivision, BARC, Mumbai- 400085

The neutrondiffraction (ND) measurementare carriedout on high-Q diffractometeffor liquid D-tert-Butanolat roomtemperatur€RT) andthe
dataareanalyzedsuccessfully The molecularstructureof t-Butanolmoleculeis obtainedby usingan iterative methodby making RDF zeroat
coreregion[1]. Analysisof x-ray diffraction data[2]tells aboutthe dominantpresencef hexamerclosedchain(ring) clusterin liquid t-Butanol
at RT[3] like liquid Methanoland Ethanolat RT[4]. Now we find that this averageintermolecularstructurehaving H-bondingalsoreproduces
very well the ND dataand helpsto obtainintermolecularatom-atompartial pair distribution functionswhich are well comparablenith EPSR
modelresults[5].[1] H. Bertagnolliet al.,Molec.Phys.32(1976)7592] S. Sarkar R.N.JoarderJ.Chem.Phys.99(1993)2032,100(1994)51[B3.
A.H.Narten,S.I. SandlefJ.Chem.Phys.71(1979)20684] A.K.Karmaker,S.SarkarR.N.Joarded.Phys.Chem.99(1995)165(H] D.T.Bowron et
al., Molec.Phys.93(1998)531.

C-83 Crystallization of paraffin in decanein the presenceof PEB-7 ethylene-tutenerandom copolymers

A. Radulescty, D. Schvahrt, L. Fetters, D. Richter,

L Institut fiir FestldrperforschungForschungszentrudiilich, D-52425Jilich, Germary

By SANSwestudiedthecrystallizationof C24Hs0 tetracosanandCssH~4 hexatriacontangarafinsin decanen thepresencef PEB-7poly(ethylene-
butene)randomcopolymers.The measurementsereperformedat temperaturebetweerthe singlecoil regime ataround8(® C andtheaggreate
regime, far belav theroomtemperatureUsing contrastmatchingtechniqueshe structuref parafin andcopolymercould be studiedseparately
Thetwo parafin-copolymersystemsshav differentmechanism®f aggregation. In tetracosansolutionthe copolymercontrolsthe aggreation
behaior by forming aperiodicstructureof two-dimensionabbjectswhichis strengthenetly the parafin. In hexatriacontaneolutionwell-defined
two-dimensionabbjectsand additionalthree-dimensionatructuresare formed, but the aggr@ation processds controlledby the parafin which
mediateghe plateformationof the copolymer

C-84 A Study on the Structur e of Organic-inorganic Hybrids

A. N. Falcad, I. M. MirandaSahadd, F. M. A. Margag!, J. Teixeira®, F. G. Canalhd,

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

% GlassandCeramicsEngineeringdept.,UIMC, Aveiro University 3810Aveiro, Portugal

3 Laboratoirel&onBrillouin (CNRS/CEA),C.E. Saclay91191Gif-sur-YvetteCede, France

Organic-inoganichybridswerepreparedvith aninorganicconstituentompositiorof (100-x)SiG,.xMO2 (M=Ti or Zr) andanorganiccomponent
of PDMS. The preparationinvolved sol-gel processingto obtain high purity vitreous materialat relatively low temperaturesand gammaray

irradiation,to form a pre-netverk of thepolymer Thestructureof thehybridshasbeencharacterisedsingmainly SmallAngle NeutronScattering
(with contrastvariation)andScanningglectronMicroscopy. The presenwork reportsthe mainresultsfoundin this investigation.

C-85 Micellization of PEP-PEOBIock Copolymersin Water: Molecular Weight Dependence

H. Kaya', L. Willner!, J. Aligaier*, J. Stellbrink', D. Richter',

L Institut fiir FestldrperforschungForschungszentrudiilich GmbH, D-52428Jilich, Germary

Themicellarbehaiour of the amphiphilicblock copolymerpoly-(ethylene-progene)—poly-(ethylenexide) (PEP-PEQO)n aqueoussolutionhas
beenstudiedwith small-angleneutronscattering SANS). The polymerwasstudiedover awide rangeof moleculamweights keepingthe volumeof

theblocksequal.Thelow moleculamweightsamplesverefully protonatecdandmeasuredh D, O to achieze maximumcontrast.Thehighmolecular
weightcopolymersverepreparedvith partially deuterated EPandstudiedundervariouscontrastxonditions.Thescatteringexperimentshaved

thata morphologicalransitiontook placeuponlowering the molecularweight. The high molecularweight block copolymersall built spherical,
monodispersenicelleswith large aggrgationnumbers.At low molecularweightslong cylindrical micellesformed. An interestingintermediate
casewasrepresentethy the PEP2-PEO3ystem,in which a morphologicaltransitionoccursupondilution. Mean-fieldtheoriesof micellization

provided a theoreticalexplanationof the obseredtrends.The micellar parametersf the sphericalmicellesformedby the high molecularweight

samplesagreedexcellently with theoreticalpredictions. In the caseof the low molecularweight systemsonly qualitatve agreementould be

obtained.
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C-87 Temperature-dependentSANS-investigationsof cylindrical micellesin TTABr-D,O-NaBr systems

G. Eckold!, H. Frielinghau3, N. Gorski'*3,

! Institut fiir PhysikalischeChemie Universitit Gottingen, Tammannstré, D 37077Gottingen,Germary

2 |nstitut fir Festlorperforschungi-Z Jilich, D-52425Julich, Germary

3 FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia

Numerousstudiesof micellar TTABr-D20 solutions(TTABr = C14H20(N(CHs)$ Br™) using differentexperimentalmethodsrevealeda strong

decreasef the effective radii of sphericalmicelleswith increasingtemperaturea finding which seemso be in-compatiblewith the physical

picture of micelles. In the presentSANS-study we in-vestigatedthe behaiour of micelleswith cylindrical shapewhich are formed after the

additionof electrolyte(NaBr). Evenin thesesystemst is foundthatthe apparentadii asdeterminedrom the cylindrical Guinierplot In(J(Q)Q)

vs. Q? decreasevith tem-peraturérom 2.46nmat 20° C to 2.28nmat80° C. Possibleaxplanationgor thisunexpectecbehaiour will bediscussed.

C-88 Scattering Functions of JanusParticles

H. Kayd',

L Institut fiir Festkrperforschungrorschungszentrurdillich GmbH, D-52425Jilich, Germary

Recentadwancesin polymer synthesishasproducedso-calledJanusmicelles; tailor-madecopolymerstructuresn which the blocks constitute
separatenoieties(Erhardt,R., Boker, A., Zettl, H., Kaya,H., Pyckhout-HintzenW., Krausch,G., Abez,V., andMiiller, A. H. E., Macromolecules,

2001, 34 1069.) We presentexpressiondor the form factorsP(Q) andthe radii of gyrationR, of Janusparticleswith sphericalcylindrical and
lamellar morphologyand checktheir validity by fitting themto Monte-Carlosimulatedscatteringdata, from which plots of the pair distance
distribution functionp(r) areextractedaswell. Theeffect of theblockincompatibilitieson the scatteringcurvesis briefly investigated.
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C-89 Universal Aspectsof Macromoleculesin Blends, Organic and Supercritical Solvents

Y. B. Melnichenlo', G. D. Wignall',

! Solid StateDivision, Oak RidgeNationalLaboratory

For two decadesSANS datafrom polymerblendshave beenanalyzedvia the randomphaseapproximationRPA), basedon the assumptiorthat
theradiusof gyration(Rg) remainsunchangean mixing, andthusexhibits the unperturbedtheta)dimensions We have performeda systematic
testof the RPA by measuringhe Rg of polydimethylsiloxane(PDMS) in polyethyl methyl siloxane(PEMS) and shavn that PEMSis a poor
solventfor PDMS.However, diverging concentratiorfluctuations(CF) stabilizethe dimensionsandprevent chaincollapse so PDMS exhibits the
theta-dimensiondown to the critical point. We have alsoshawvn that blendsof polystyrene-polyvigimethyl etherexhibit both upperandlower
theta-temperaturesyhich separatehe poor and good solvent domains,and have developeda scalingdescriptionof the CF-correlationlength,
which reducesdatafrom polymerblendsandsolutionsontoa singlemastercurve. Thus,the RPA remainsvalid over awide rangeof temperatures
in polymerblendsbut breaksdownn atthe edgeof the phasediagramwherethe chainsmay shrinkor swell beyondtheir unperturbediimensions.

C-90 Solution behavior polyethyleneoxidein differ ent solventsasfunction of temperature and salt.

J.Lal', I. F. Hakem' 2,

! IntensePulsedNeutronSource ArgonneNationalLaboratory Argonne lllinois 60439,United States.

2 University of Tlemcen Faculty of SciencesPhysicsdepartementTlemcen13000,Algeria.

Small-angleneutronscatteringwas usedto study hydrosolublepolyethyleneoxide. An appropriatemixture of hydrogenatedand deuterated
polyethyleneoxide in a mixture of hydrogenatednd deuteratedvater was used, satisfyingthe condition of zero averagecontrastin-orderto
measureintrachaincorrelations. At the sametime, we useddeuteratecpolyethyleneoxide in hydrogenatedaind deuteratedvaterto measure
interchainchaincorrelationsIn thefollowing papemwe will discusghemeasuredntra- andinterchainstructureof polyethyleneoxidein different
solventsasfunctionof temperatur@ndsalt.
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C-91 Magnetic structur e of the ternary carbidesHoMoC» and ErMoC »

M. Reehui$, M. Pohlkamg, W. Jeitschk?, B. Ouladdiaf, M. Hofmanr,

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

2 Anorganisch-Chemischdastitut, Universit"atM”unster, Wilhelm-Klemm-Str 8, D-48149M"unster, Germary

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

The magneticstructuresof the orthorhombiccarbidesHoMoC2 and ErMoC2 have beeninvestigatedby neutronpowder diffraction betweenl.6
K and20 K. The magneticLn atomsare on the Wyckoff position4c of the spacegroup Pnma: (1) x, i, z; (2) -x, %, -z; (3) % - X, %, % +z;
(4) 1 +x, 3, 1 - z. We useherethe notationof Ref. [1] for the following sequencesf + and- signs: F(+ + + +), G (+ - + -), C(+ + - -) and
A(+ - - +). In the caseof HOMoC2 a non-collinearferrimagneticstructurehasbeenfound, wherethe magneticmomentsare turnedout of the
orthorhombicac-planeby anangleof 32(2f. The magneticstructureof HOMoC, canbedescribedwith the basisfunctions[Cx - Fz] and[- Cy -]
resultingin areduciblerepresentatiowith thebasisfunction[Cx Cy Fz]. Theantiferro-andferromagneticomponentslongthea- andc-axisare
mexp = 1.2(3)mB andmexp = 5.1(2)mB, respectiely. The momentalongthe b-axisis mexp = 3.3(2)mB. In ErMoC, the erbiummomentsare
orderedantiferromagneticallyvith amomentdirectionparallelto the b-axisandthe magneticstructurecanbe describedvith the basisfunction|-
Cy -]. Thelanthanoidnomentsn HoMoC, andErMoC, reachan experimentaimagneticmomentof mexp = 6.2(1)mB andmexp = 6.5(1)mB,
respectiely. Thesevaluesaresomevhatsmallerthanthetheoreticavaluesms=g JmB of thefree Ho** (ms= 10.0mB) andEr** ion (ms=
9.0 mB). Fromthe temperaturelependencef the reflection001it could be seenthatthe magneticdntensitydisappearén HoMoC, atthe Curie
temperatur@ ¢ = 7.0(5)K, while in the caseof ErMoGC,; it disappearsitthe surprisinglylargerNéeltemperaturd x = 9.0(5)K.

C-92 Magnetic signature of charge ordering in Li[Mn 1.96Li0.04]04 and Lig.2[Mn 1.96Li0.04]04

V. W. J.Verhowen', I. M. deScheppér, F. M. Mulder',

L IRI, Delft University of TechnologyMekelweg 15, 2629JBDelft, The Netherlands

The stoichiometriccompoundLiMn 2Oy is known to shav chage orderingwith well-definedMn3* andMn** sitesjust belov RT. Above RT
the electronsare hoppingrapidly betweersites. For lithium insertionbatteriesthe materialLi[Mn 1.96Li0.04]O4 is technologicakelevant. Due
to the small amountof Li on the Mn site, thelow T regular orderingof the Mn chage appeargo be destryed completelyasis evidencedby
neutrondiffractionin themagneticallyorderedstate.However, thechagesarestill fixedin anirregularfashionascanbe deducedrom ”Li nuclear
magneticdesonanceneasurementsn thelithium extractedcompound_ig 2[Mn1.g6Lig.04]04 predominantiyMn?* is presentNeutrondiffraction
in the magneticallyorderedstateshavs a well-definedantiferromagnetiordering,with doubling of the unit cell in threedirections. Clearly (a
trivial type of) chage orderingoccursnow, sincealmostonly Mn* is present.

C-93 Magnetic order in Cels

K.W. Kramet', H.U. Gudef, P. Fische?, L. Keller?,

! University of Bern, Departmenfor ChemistryandBiochemistry Freiestrass8, CH-3000Bern9, Switzerland

% paul Scherreinstituteand ETH Ziirich, Laboratoryfor NeutronscatteringzH-5232Villigen PSI, Switzerland

Cel, is ahalidewith metallicconductvity accordingto theformula(Ce*t)(17)2(e). Theconductiorelectrongnediatethe magnetidnteractions
andmalke themsignificantly strongerthanfor insulatingrare-eartthalides. Cel, crystallizesin the MoSi, layertype structurewith spacegroup

14/mmmandlatticeparametersf a= 3.8721(1)&andc = 13.8646(2)&at 15K. At Ty =10.0(2)K aphasdransitionto a 3D antiferromagnetically
orderedstateoccurswith anincommensuratextbfk-vectorof (0, 0.2761(1),1). The k-vectoris temperaturaelependenaind, asthe sublattice
magnetizationreachessaturationbelon 4 K. Cel, hasone magneticsublatticewith momentsparallelto the a-axis. The amplitudesare sine-

modulatedalongthe b-axisandamountto 1.87(2) s perCe**. Thecrystalfield slightly reduceghe orderedmomentbelov the2F5/2 free-ion

valueof g-J= 15/7for Ce’™.

C-94 Magnetic ordering in (Lao.s53 Dyo.347)0.7Ca0.s MnO3 perovskite

S.M.Yusut, K. Chakraborty, S.K. Paranjpé, R. Ganguly, J.\. Yakhmg,

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai40085,India

2 Novel MaterialsandStructuralChemistryDivision, BhabhaAtomic ResearciCentre Mumbai400085, India

We have investigatedthe natureof magneticorderingin the Dy substituted(Lao.e53 Dyo.347)0.7Ca0.3 MnQOs perosskite by carrying out ac
susceptibility neutrondiffractionandneutrondepolarizatiormeasurements.ow temperatur@eutrondiffraction studyshavs theabsencef long-
rangemagneticordering. AC susceptibilityand neutrondepolarizatiormeasurementsonfirm the spin glassphasewith the spin glassfreezing
temperaturd’,, = 46.5K. Detailedneutrondiffraction structuralstudy givesthe microscopicorigin (in termsof crystalstructureparametersuch
asMn-O-Mn bondanglesponddistancestc.) of the obsered magneticphase.

C-95 Magnetic structur e of tetragonal TmB»C»

K. Ohogyamd, K. Kanelo!, K. Indoht, A. Tobd', H. Onodera, Y. YamagucHi,

! Institutefor MaterialsResearchTohokuUniversity Sendai980-8577 Japan

RB»C; (R=rareearth)systemwhich includesthe antiferroquadrupolaAFQ) orderingmaterials,DyB,C, andHoB,C,, shavs characteristic
magneticpropertiedueto coexistentof AFQ andantiferromagneti¢AFM) orderings.In this work, we reportmagneticpropertiesof TmB,Co,
especiallyits magneticstructure,and compareit with thoseof the othercompounds.The magneticstructureof TmB»C. belov Tx=16.5Kis a
simpleAFM onewith £=[1 0 1/2] andmagneticmomentsparallelto ¢ axis. Theresultsandour previousworks indicatethatthe groundstatesof
RB>C, shaws variousmagneticcouplingsdueto competitionbetweerAFQ andAFM interactions:a ferromagnetionein R=Ce,k=[1 0 0] type
onesin R=Nd, Gd, Dy, Ho, Er, and[1 0 1/2] typeonein R=TmandTh.

C-96 Structural and magneticdisorder in Ndgo—s Fe, Al1o glassyhard magnets

N. Lupu!, R. Delaplané, R.L. McGreary?, H. Chiriac',

! Nationallnstituteof ResearctandDevelopmentor TechnicalPhysics R-6600lasi, Romania

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

Thespecificmicrostructureof Nd-Fe-(Si,Al)bulk amorphouslloys, supposedo consistin exchangecoupledFe-Ndmagneticclustersdetermines
coercvities ashighas550kA/m at 200K [1]. Total structurefactorshave beenmeasuredor Ndgo—, Fey Al1o (X = 35 - 50) melt-spunribbons
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with thicknesse®f 25 and120 pm at temperaturebetweenl5 and300K by powvder neutrondiffraction usingthe SLAD diffractometerat the
StudsvikNeutronResearch.aboratory The split first peakand the pronouncedstructureat higher anglespresentin the total structurefactor
patternscould be explainedby a denserandompackingof Fe and Nd atoms. From the calculatedpair correlationfunction, g(r), obtainedby
Fourierinversionof the diffraction patternswe estimatedhe dominantnearesneighborsasbeing Fe-Feand Fe-Nd. The magneticstructureis
predominantlyferromagneticat all temperaturesn agreementvith the static magneticmeasurementsdicatingabout475K for T¢. Thedata
have beenusedto simultaneouslynodelthe atomicandmagneticstructureausingthe reverseMonte Carlo (RMC) methodin orderto prove the
existenceof themagneticclusters[1] H. ChiriacandN. Lupu, PhysicaB (2001),acceptedor publication.

C-97 Neutron Diffraction Study of YFexD4 2

V. Paul-Boncout, G. André?, F. Boure€’, G. Wiesinge?, C. ReichP, M. Guillot?, A. Percheron-Gegart,

! LCMTR, CNRS,2-8rueH. Dunant,94320Thiais, France

2 Laboratoirel eonBrilloin, CE-Saclay91191Gif-sur-Yvette,France

3 Institutefor ExperimentaPhysics,T.U. Wien, A-1040,Wien, Austria

4 High MagneticField Laboratory BP166,38042Grenoblecede 9, France

Hydrogenabsorptionin Y Fe2, leadsto the formation of several hydride phaseswhich presentvariousstructuresderived from the C15 cubic

structure. Thesestructuralchangesnfluencethe magneticpropertiesof the hydrides. Y Fe, is ferromagnetiovith Tc=540K anda momentof

1.8up/Fe.FromY FeyH1.5 t0Y FesH3 6, the hydridesremainsferromagneticwith alineardecreasesf the Curietemperatureandanincrease
of theFemomentat4.2 K. Rhombohedral” Fe, H4 » displaysa moreunusualeffect, sincea weakferromagnetidbehaiour is obsered down to

110K. Below this temperature field dependantransitionis obsened with a sharpincraseof the magnetization.Neutrondiffraction study has
beenperformedin LLB to identify the origin of this transition,in complemenif high magneticfields and *° Fe Mossbaueexperiments. The

dataanalysisshavs the existenceof anintermediatemagneticphasebetween60 and 140 K, with a maximaat 90 K, accompaniedvith alarge

magnetoolumeeffect.

C-98 Characterisation of magnetic phasesof DyNi»B-»C in an applied magneticfield
A. Kreyssid, A. Dreyhaupt, K. Krug?, R. Schedlet, M. Doert*, M. Rotteft, C. Ritter®, E. Ressouchk B. Grenief, K. Proles!, K. Winzer, M.

Loewenhaupt,

! TechnischéJniversitat Dresden)nstitut fiir AngewandtePhysik(IAPD), D-01062DresdenGermary

% Universitat Gottingen,1. Physikalischesnstitut, D-37079Gbttingen,Germary

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

4 Hahn-Meitnesinstitut Berlin, Glienicker Str. 100,D-14109Berlin

DyNi2B2C with the spacegroupI4/mmm shavs superconductity (T¢=6.1K) in theantiferromagneticallprderedstate

(T'~=10.5K). Themagneticphasediagramwasinvestigatecy magnetisatiomndmagnetostrictioimeasurements’he magneticstructuresvere
characterizetby temperatur@andmagnetidield dependenheutronscatteringexperimentson D23 atILL Grenoble.At zerofield the propagation
vectoris (001). For an appliedfield along[110]-directionmetamagnetiphasesMM2 and MM4 with propagationvectors(00 3/4) and (0 0

2/3) aredetermined.For appliedfields along[100]-directionthe phasesMM1 and MM3 with propagatiorvectors(0 7/8 0) and(3/5 00) exist.

To investigatethe hysteresieffectsat low temperatureshe neutronscatteringexperimentswere extendedto temperaturesiovn to 50 mK. The

diffractionpatternmeasurean E4 at HMI Berlin shav clearly, thatthe depressiomf superconductity atlow tempertureén zerofield afterfield

coolingareoriginatedby the existenceof the metamagnetiphaseMM1.

C-99 Magnetic structural studiesof the two polymorphsof Li sFex(PO4)s : analysisof the magneticground statefr om supersuperexchange
interactions

G.Roussé, J. Rodriguez-Caragjal’, C. Wurm?, C. Masquelief,

! Institut LauelLangevin, BP 156,F-38042GrenobleCede 9, France

% Laboratoirel onBrillouin (CEA-CNRS),CEA/Saclay91191Gif surYvetteCede, France

3 Laboratoirede Réactvité et Chimie desSolides Universig PicardieJulesVerne,33 RueSt. Leu, 80039AmiensCede 9, France
Thenuclearandmagneticstructuref the monoclinic(P21/n,A-LFP) andrhombohedra{R-3, B-LFP) forms of LisFe;(POs)s have beensolved
usingpowderneutrondiffractionatroomtemperaturendl.5K onpolycrystallinesamplesBoth structuresarebuilt on[Fex(POy)3] "lanternunits”
thatareconnectedn adifferentway for eachform. SQUID measurement®veal a globalantiferromagnetibehaior with orderingtemperatures
of 25 and23 K for the A andB forms, respectrely. Both magneticstructuresdeterminedfrom symmetryanalysisand Rietveld refinements
of neutrondiffraction datarecordedat 1.5 K arecollinear The Fe atomsare orientedantiparallelwithin the [Fex(POy)s] "lantern units” while
parallelorientationtakesplacebetweenFe atomsthatdo not belongto the same’lanternunit”. Usingnumericalcalculationswve have established
amagnetigphasediagramanddeterminedhe necessargonstraintdo be satisfiedby the valuesof the exchanganteractionsn orderto obtainthe
obsered magneticstructuresasthe groundstate.

C-100 Magnetismin superconducting ErNi»!1B,C

H. Kawano-Furukava!, M. Ochial', H. Takeshitd, T. Nagatd, H. Yoshizava®, N. Furukava®, H. Takeya®, K. Kadavaki®,

! Departmenbf Physics Ochanomizwniversity, Tokyo 112-8610,Japan

2 NeutronScattering_ab,, I. S.S. P, Univ. of Tokyo, Ibaraki319-1106 Japan

3 Departmenbf Physics AoyamaGakuinUniversity, Tokyo 157-8572 Japan

4 NationalResearchnstitutefor Metals, Tsukuba baraki305-0047 Japan

5 Instituteof MaterialsScienceJniv. of Tsukuba]baraki305-0006 Japan

ErNi; ' B,C shaws coexistencebetweenweakferromagnetismand superconductity below Ty ra=2.75K. We have performedmagentization
measurementand unpolarizedneutrondiffraction experimentson a ! B substitutedarge single crystal. Whenthe systementersa weakferro-
magneticstate a strongincommensurat& DW peaklocksin to acommensuratpositiong=0.554. In additionto this strongpeak,smallmagnetic
peaksappearat every 1/20d positions. In the presentpaper we reportdetailedmagneticstructuresanda magentic(H-T) phasediagramof this
material.
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C-101 Low-Temperature IncommensurateMagnetic Order in R:BaCoOs (R=Rare Earth)

J.Herrandez-¥lascd, R. Saez-Puchk A. Hosef, J. Rodiiguez-Carajal

! Dto. Quimicalnorganica,Fac. CC. Quimicas,UniversidadComplutense28040Madrid, Spain

2 HahnMeitner Institut, BENSC,Glienicker Strassel00,14109Berlin, Germay

3 Lab. LéonBrillouin, CE-SaclayCEA-CNRS),91191Gif surYvette,France

R>BaCo0s oxideshave beenstudiedby meansof neutronpowder diffraction. The compoundsvhereR= Pr-Er presenbrthorhombicsymmetry
(S.G.Immm) andthey areisostructuralwith the HaldanesystemY> BaNiOs. The oxideswith smallerrare earths,i.e. R=Tb-Lu, crystallize
in the greenphasestructuretype R: BaCuOs (S.G. Pnma) relatedwith the Y BaCuO HTSC. The existenceof polymorphismin somerange
of R®* cation size (Tb-Er) is pointedout. The oxidesbelongingto the Immm family shav AF order of both R®* and Co®* sublatticesat
fairly hightemperature§I’y ~ 100K) but 1D magnetiacorrelationsgn Co chains(S=3/2)arestill presenatratherhigherT thanTy . By contrast,
Pnma— R2BaCo0Os develop3D magnetiorderat T< 10K involving comple phaseransitionshetweercommensuratéC) andincommensurate
(I) magneticstructures.lt is worth noting asthe moststriking caseghoseof Ry BaCoOs with R=Er, Tm, Lu andY. Theformerremainsasan
I-magneticstructuredowvn to T=40mKandthelattershavs the coexistenceof bothC' andI structuresn thevicinity of aLifshitz point. Bothfacts
arequiteuncommon Devil’ s staircaséehaiour in helimagneticI'm» BaCoOs is obseredat 1.4K<T<2.5K. A suddercollapseof a sine-vave
modulationof Co momentdo a C'-magneticstructures evidencedn Luz BaCoQOs at T=2.5K.

C-102 Exchangeinteractions and magneticstructur e of CuFey(P207)2

N. El Khayati?, J. Rodiiguez-Carajal', F. Boure€', T. Roisnel, R. CherkaouiEl Moursl?, A. Boutfesst, A. Boukhar?,

! Laboratoirel éonBrillouin (CEA-CNRS),CEA/Saclay91191Gif surYvetteCede, France

2 Départementle Physique Faculé desSciencesAv. Ibn Batouta,B.P. 1014,RabatMaroc

3 Laboratoirede Chimiedu SolideAppliquée,Faculé desSciencesAv. |bn Batouta,B.P. 1014,RabatMaroc

The compoundCuFe(P.O7). crystallisesin the monoclinic systemwith spacegroupP21/n. The crystalstructureis characterisedby the pres-
enceof centrosymmetrié-e-Cu-Fdrimerswith intra-trimersuper&changdnteractions The magnetidnteractionsetweertrimersoccurthrough
supersuperexchangepathsconsistingof PO4 groupsconnectingthe FeO6octahedraand the squareplanargroup CuO4thatform the trimers.
Susceptibilitymeasurementsdicateananti-ferromagnetibehaiour atlow temperatureNeutronpowder diffraction confirmsthis andthe deter

minedNéeltemperaturés T y=16.6(5)K. Thepropagationvectorof the magneticstructureis k=(0.5,0, 0.5), theionsinsideatrimer arecoupled
ferromagneticallyjandthe magnetionomentsareall orientedalongthe b axis. Thevalueof the staggeregnomentsat 1.5K are0.76(6)and4.18(4)
us for CU** andFe®t ionsrespectiely. The conditionsto besatisfiedoy theexchangenteractionsn orderto getthe obsered magneticstructure
asthestablegroundstatearediscussed.

C-103 Influence of the real structur e on the magnetic properties of FeNbOy

R. Theissmanh, H. Ehrenbeg!, H. Weitzel', H. Fues$,

! parmstadUniversity of Technology|nstitutefor MaterialsScience Petersenst23, D-64287Darmstadt

Potentialapplicationsfor sometypesof ABO4 oxides,e.g. FeNbQ, FeTaOy and FeWQyq, in gassensorsas catalystsandin photo detector
technologyhave givenriseto anintensive studyof thesematerialswithin thelastdecadesSpeciatopicsof interestaretheelectricalandmagnetic
propertiesaaswell asnew routesof synthesisFundamentaior theunderstandingf thephysicalpropertief thesematerialds adetailedknonvledge
of theunderlyingstructure Basedon the determinedealstructureneutronpovder diffractionwasusedto investigatets influenceon themagnetic
orderingof thesystem.
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C-104 Low Temperature Neutron diffraction studiesof SroFeMQOs (M=Nb, Sh)

N. Kashimd, K. Inoue’, T. Wadd , Y. YamagucH,

! Facultyof Scienceand TechnologyRyukoku University, Seta,Otsu520-2194 Japan

2 |nstitutefor MaterialsResearchTohokuUniversity, Aoba, Sendai®80-8577 Japan

Themagnetizatiorof Sr,FeNhOs andSr.FeSh)s shavedamaximumat20and35.5K, respectrely. Field-cooledandzero-fieldcooledmagnetic
susceptibilityof SrFeNbOg shavedahysteresibelov 20K. Crystalstructuresandmagnetigoropertieof thesewo materialsaverestudiedby low
temperaturaeutronpowder diffraction. By Rietveld analysisabore the magnetictransitiontemperaturesSr.FeNiOs hasan orthorhombicunit
cellwith aspacegroupof PbnmandSr.FeShDs hasamonoclinicunit cell with aspacegroupof P2;/n. Thesix-coordinatesite of Sr,FeNbOs was
randomlyoccupiedby Fe andNb andthis site of Sr.FeSlDs wasorderly occupiedby FeandSh The diffraction patternof Sr.FeNOg shaoved
no evidenceof amagneticorderdown to 2.3K, whereasSrFeSDs shaved someantiferromagneti@raggpeaksbelon 35.5K. We concludethat
Sr,FeNhOs hasa simpleperorsskite structureandtransformgo a spin-glasstatebelov 20K.

C-105 Neutron diffraction and muSR Studiesof La;_ . Sr,,CoO3 magneticstructur e

V.V. Sikolenko!, V.Yu. Pomyakushih, E.V. Pomyakushinh S.Ya. Istomir?, U. Zimmermann,

! JointInstitutefor NuclearResearch

2 Moscav StateUniversity

3 Paul Scherreinstitute

NeutrondiffractionandmuSRstudiesof La; -, Sr, CoO; with differentx valueshave beencarriedout over atemperatureangefrom 10to 300K.
A ferromagnetidransitionhave beenfoundat low temperaturdor z > 0.15. Valuesof magneticmomentsarein agreementvith those reported
from othermeasurement$lo ary spin-glasgransitionhave beenfoundfor all x concentrations.

C-106 The structural and magnetic propertiesof the Nd,,+1Cos,+5B2, compoundsinvestigatedby neutron diffraction

C.CHACON', O.ISNARD!,

! Laboratoirede Cristallographiedu CNRS,BP 166X, F-38042GRENOBLEcede

The crystalandmagneticstructuref Nd,,+1 C0s,,+5B2, (n=1,2and3) have beenstudiedby high resolutionpowder diffractionatthelLL. The
resultsarecomparedo magnetisatiomeasurementandanalysedn thelight of earliermeasurementsnisotypeY ,,+1C0s,+5B2,. Theneutron
diffraction analysisshawvs that the magneticmomentsare ferromagneticallyordered. The anisotroy of the Nd sub lattice is found to play a

major role in determiningthe easymagnetisatiordirectionlies in the basal(a,b) planeof the hexagonalstructurewhatever the temperatures.

Themagneticstructuref Nd; Co;1 B4 andNd» Co; B3 confirmthe large variety of cobaltmagneticnomentsobtainedin thesecompoundsThe
magnetidoehaiour of the Co(2c)atomsis notsignificantlyaffectedby the substitutionof boronfor cobalt. Cobaltatomswith significantlyreduced
magnetionomentsarefound on the 3g and6i, sitesin bothNd;Co;1B4 andNd2Co;B3.

C-107 Investigationof the magneticproperties of solid He by neutron diffraction

E.D. Adamg, V. Boike?, S.Matag, S. Schittl', K. Siemensmger*, T. Sherling-?,

! University of Florida, Gainesville USA

2 HahnMeitnerInstitut, Berlin, Germary

The condensedsotope®He is a fermion systemwith spin % where,dependenbn densityandtemperaturea wealth of physicalphenomenas
obsered. Embeddedn acomplex phasaliagramof liquid andsolid additionalco-operatie phenomenarefound. They rangefrom the suprafluid
liquid phaseso theobserationof magneticorderin solid phases.Thelow massof 2He leadsto strongzeropointfluctuations Oneconsequencis
thatit solidifiesonly underhigh pressurén thebcc- phasefurtherincreaseof pressurehenleadsto the hcp phase Dueto the high delocalisation
of the 3He atomthe exchangeof particleson adjacensitesis avery likely. Theseprocessesyhichinvolve 2,3,andmoreparticles,alsodominate
the magnetichehaiour. They leadto a directmagneticexchangeinteractionwhich at temperaturearound1lmK alsoinducesmagneticorder At
presentsolid ®He is the only systemknown for sucha directexchangenteraction. The possibility of a magneticstructureinvestigationon solid
3He wasinvestigatedandfound feasibleat shortneutronwavelength. Consequentlyat the HMI now a new diffractometeris constructedor a
neutronstudyof solid *He. We presenthe experimentakconceptandthefirst resultsobtainedwith the new spectrometeon crystalgrowth at high
temperatures.

C-108 Neutron Diffraction Studiesof a Cr+0.88at%Ga Alloy SingleCrystal

A. Venter, A. Prinslod, H. Alberts?,

1 NECSA, POBox 582, Pretoria,SouthAfrica

2 RandAfrikaansUniversity, Johanneslrg, SouthAfrica

A discrepang exists betweenthe calculatedand measuredsignsof dT;c/dp from magnetoelastiecneasurementsn a Cr+0.88at.%Gasingle
crystal[1]. A neutrondiffraction studyis reportedto provide additionalinformation on its magneticphases.The temperaturelependencesf
rocking cunves through(010) reveal an incommensurat&DW phasefor T<278K andcommensuratéhereabove to the Néeltemperaturel .
The integratedintensitiesshav anomaliesat T;¢=278K, correspondindo a weakminimumin the a-T curve, andat 80K taken asthe spin-flip
transitionfrom longitudinalto trans\ersepolarisationupon heating. Above T;¢ the intensity dropsoff linearly tendingto zero around500K.
Magnetoelastieneasurementsbsered T y=335K. The long tail in the neutronintensityabore T is ascribedto strongspin fluctuationeffects
persistingto temperaturesvell above Ty . [1] A.R.E.Prinsloo,H.L. AlbertsandP. Smit, J. Phys.:Condensedatter9 (1997)9961.

C-109 Symmetry and magneticstructur esdetermination: developmentsin refinementtechniques

A. Wills',

! Institut Laue-Langein, 6 Rule JulesHarawitz, BP 156,38042GrenobleCede 9, France

GroupTheorytechniqueganaid greatlythe determinatiorof magneticstructuresTheintegrationof their calculationsnto new andexisting com-

puterprogramss anongoingdevelopment.This papemresentanoverviev of the practicalapplicationof symmetryanalysisto thedetermination
of magneticstructures.Details are given of the differentprogramsthat performthesecalculationsandhow refinementcanbe carriedout using

their results. Examplesare presentedhat shav how suchanalysiscanbeimportantin the interpretationof magneticdiffraction data,andto our

reasoningf the causedor the obseredordering.
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C-110 Neutron Diffraction Study on Magnetic Structur e of GdB»C»

Y. Yamaguchi, K. Ohoyamd, H. Yamauchi, K. Indoh', H. Onodera,

! Institutefor MaterialsResearchTohokuUniversity, SendaB80-8577 Japan

Therearetwo purposesn this study Oneis to seeperformancef our povderneutrondiffractometerHERMES, for very heavry neutronabsorber
The otheris to seethe magneticstructureof GdB,C, asa compoundof tetragonalRB;C, family in which antiferroquadrupolaand magnetic
interactionsare competing. A typical compoundof this family is DyB,C, which takesso called rectangularstructure”at the low temperature
becausef the competingof thesetwo interactions.In the presenstudywe pick up GdB,C: to clarify purely magneticinteractionin this system
becauseGd ion lacks quadrupolarmoment. We got the diffraction datausing reflectiongeometryand concludedthe magneticinteractionis
antiferromagnetién the c-planeandferromagneti@alongthe c-axis.

C-111 Neutrondiffraction study of metamagnetismin HoORu»Ge;

T. Shigeoka, S.Kawand, N. Iwatd

! Faculty of Science)YamaguchlUniversity Yamaguchi?53-8512 Japan

2 ResearchReactornstitute,Kyoto University, Kumatori,Osaka590-0494 Japan

The ternarycompoundHoRw,Ge; shawvs antiferromagnetisnbelov Tx=13.5K. At low temperatures two-stepmetamagnetiecnagnetization
processappearsn the c-axis process;Thereare two magneticphaseshelov a field-inducedferromagneticphase. To determinethe magnetic
structuresneutrondiffraction study on a single crystal compoundhasbeencarried out undernon magneticfield and magneticfields aswell.
It is confirmedthat the antiferromagneticstructureat H=0 is characterizedy the propagationvector Q;=(0.219,0.011,0). The field-induced
intermediatephasds adouble-Qstructurehaving Q- =(0.219,0, 0) andQ3=(0, 0.219,0).

C-112 Contrib ution of neutron and X-ray Laue scatteringto the investigationof domainsand magneticphenomenaby newrecording
J.-C.Marmeygi*-?,

11 Laboratoirede CristallographieCNRS-Uni. J. Fourier, BP166,F38042Grenoble;

2ILL, Grenoble

Neutrondiffraction hasthe potentialto provide informationdeepbelon the surfaceof real materials.Magnetic,mechanicabndthermalloading
areconsidered Firstly anexperimentalsetup to realisethe uniaxial stresss described.Samplesf NiO andalpha-uraniunare submittedto an
externaluniaxial stressthat gives complementarynformationin neutronsand X-rays scattering.Reversibleor displacive phasetransformations
take placereversibly throughthe transition. Finally for high spatialresolutionstresst is necessaryo usehigh enegy X-ray facilities optimising
effectively the stressrig. At ILL onthe S42instrumentdedicatedo quality testsandalignmentfacilities, progressiely is setup anupdatedool
offering rapid datacollectionwith optimiseddetectordo betested.

C-113 Neutron Scattering Image of the Spin Ice Statein Dy, Ti> O~

G. Balakrishnah, S.T. Bramwelf, J.D.M. Champiori, M. Bull®, B. Fak®, T. Fennelf, O.A. Petrenk®*3, D.McK. Paul',

! University of Warwick, Departmenbf Physics Coventry CV4 7AL, WestMidlands,England.

2 University College London,Departmentf Chemistry 20 GordonStreet,LondonWC1H0AJ, England.

3 RutherfordAppletonLab, ISIS Facil,ity, Didcot OX11 0QX, Oxon, England.

4 The Royal Institution of GreatBritain, LondonW1S4BS,England.

Dy»Ti»O7 is araremagneticmaterialthat hasa zeropoint entroy. On the basisof bulk measurementis hasbeensuggestedo be a "spin ice”
material,with a frozenanddisorderedow temperaturestructureanalogougo thatof waterice. We have now usedthe PRISMA spectrometeat
ISIS to investigatethe magneticdisorderin isotopicallyenrichedDy, Ti» O, at millik elvin temperaturesThe resultsestablishthe basicice-like
natureof the disorderedcorrelations,andshav thatit canbe describedby a "dipolar” spinice model. This resultresolesa controsersy asto
whetherDy. TioO; hasqualtatizely the sameor differentbehaiour to thatof its relative Ho, Ti»O7 andprovidesanimportanttestof alternatie
theoreticamethodf treatingdipolarsums.
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C-114 Neutron diffraction studiesof the ferrimagnetic Cu;_,Fe,Cr2S;.

R. Sadylov', J.Mesot, V. Zaritskii', V. Sidoro/?, V. Glazlov®, B. Savenko®, D. Kozlenlko®, Th. Straesslg,

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

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

3 RussiarResearciCenter'K urchatw Institute”,12318 Moscawv,Russia

4 FrankLaboratoryof NeutronPhysics,JINRL41980,Dubna,Russia.

The neutrondiffraction studiesof the spinelCu; _, Fe, Cr.Ss have shawn thatthe Cuy.5 Fey 5 Cr2 S hasthe 1:1 type of orderingof Cut andFe?t
in A-site(Sp.gr F43m),andthe calculationsfor the magneticmomentsof Fe3+are3.06(0.17)andfor Cr*t are2.76(0.22)5. In the CuCr Sy
(Sp.grtFd3m), Cu doesnot have the magn. momentandthe m(Cr*)=2.30(0.03xz. Hence,Cr hastwo valeny statesCr** andCr**. The
neutrondiffraction of the Cuy.s Fey.5 Cra Sy at 14K up to P=43kbardoesnot shav the changeof the ferrimagnetictype ordering. Frommeasuring
the neutrondiffraction up to pressure94kbarat 300K of the Cuy.7Fey 3CraSs ,we determinedhe compressibility(DV/V0=0.91 at P=94kbar)in
accordancavith the equationof the stateof Birch-Murnagartypewith the parameter8,=76.8GRandB’=4.

C-115 Program for the representationanalysisof magneticstructur es

H. Kadowaki!,

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

The representatiomnalysisof magneticstructureshasbeenknowvn asa generalpurposeand a mathematicallyelegantmethod,which exploits
spacegroup symmetriesof the underlyingcrystal structure. However, it is also a complicatedmethodrequiring knovledge of representation
of spacegroup. This, unfortunately inhibits mary peoplefrom applyingit to neutrondiffraction experiments. Its difficulty is causedby the
complicatedproceduredo obtainpossiblemagneticstructuresi.e., basisvectorsof the representationln orderto solwe this problemandto make
themethodmucheasietto use,we wrotea Fortranprogramwhich calculategpossiblemagneticstructuregrom informationof the spacegroupand
themodulationvector The procedureof the programanda few applicationgo magneticstructuredeterminationsrereported.

C-116 Magnetic structur e of Srz3Fe;O7_s

K. Mori', T. Kamiyama, S.lkedd, H. KobayasH,

! Instituteof MaterialsStructureScience High Enegy AcceleratoiResearciOrganization

% Departmenbf Physics TohokuUniversity

It is well known that SrsFe;O; shaws chage disproportionation2Fe't — Fe*t + Fét. However extensie studieshave beencarried out
for this compoundby variousauthors,the crystalor magneticstructureis still poorly understood.In this work, we carriedout neutronpowder
diffraction measurementfr powvder sampleof SrsFe;O7_s with differentoxygencontents.Moreover, we succeededo synthesizehe single
crystalof SrsFe;O;_s with § =~ 1 andperformedmagneticsusceptibilitymeasurementsromtheseresults we determinedhemagneticstructure
of SrFe;O7_s with § =~ 1. We alsoobseredthatmagneticstructureof SrsFe;O7_ s drasticallychangewith changingthe oxygen-deficient.

C-117 Polarised Neutron Scattering StudiesOf the Antiferr omagneticPyrochlore Th2Ti2 Oy

J.S.Gardnet,

! NPMR, NRC CanadaChalk River LaboratoriesChalk River, Ontario,K0J 1POCANADA

We have carriedoutextensie polarisecheutronscatteringstudieson the pyrochloreantiferromagnetb, Ti. Oz. Thisinsulatingmaterialbelongsto

afamily of rareearthtitanatepyrochloreswhosemagneticareearthionsresideon a network of cornersharingtetrahedraSuchalocal geometry
is known to give rise to geometricafrustrationin the presencef antiferromagnetiénteractions.Earlier studieshave shavn Th, Ti.O7 to bean

Ising systemwith large momentsonstrainedo pointalonglocal[1,1,1] directionsithatis into andout of thetetrahedralt displaysa co-operatie

paramagnetior spinliquid stateat low temperatureswith neitherlong rangeNéel order nor spin glassorderingat temperatureaslow as0.07
K. Polarisednelasticscatteringneasurementsn a singlecrystalsampleshaw five excitationsat least3 of which aremagnetidn origin. These
resultswill bediscussedn termsof recentcrystallineelectricfield calculation.

C-118 SANSstudy of slow dynamicsin reentrant spin glasses

K. Motoya', K. Hioki®, J. Suzuk?,

! Faculty of Scienceand Technology SciencelJniversity of Tokyo, Noda278-851QJapan

2 ASRC,Japaritomic Enegy Researchnstitute, Tokai, Ibaraki319-1195Japan

In orderto probethe microscopicmechanisnof slow dynamicsin spinglassestime-resoledsmall-angleneutronscattering SANS) experiments
onconcentratedpinglassalloys, Fess (Nig.se6MnNo.134)35 andFezoAl 50, weremade.Measurementeeremadeutilizing the SANS-Jspectrometer
installedat the JRR-3Mreactorof JAERI-Tokai. The momentum-transferangeof 0.03 < Q < 2nm ™' wascoveredwith theincident-neutron
wave length0.65nm. The time variation of the magneticdiffuse scatteringpatternarising from magneticclustersafter being quenchednto the
reentranspinglassphasevasmeasuredip to 20 hours.Thetime evolution of magneticclusterswill bediscussed.
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C-119 Neutron study of the magneticinteractions in frustrated Laveshydrides

P.Cadaez-Pere} I. N. Gonchareng™?, I. Mirebead, O. L. Makaroa?,

! Laboratoirel&onBrillouin, CE Saclay91191Gif surYvette,France

2 Kurchatw Institute,123182Moscav, Russia

In RMn, compoundgR is a magneticrare earth)the pyrochlore-like Mn sublatticeis topologically frustratedand the Mn-Mn first-neighbor
distances justabove thecritical value,belav whichthemagnetionomentdhecomedelocalized We have studiedtheinfluenceof appliedpressure
and hydrogendoping (acting also as a negative pressurepn their magneticproperties[1]. In R(Mn,Al);H,, H disorderinducesa short-range
magneticorder[2]. We presenherenew resultsobtainedn thesecompoundsy diffractionandinelasticscattering Thespinfreezingtemperature
coincideswith thetemperaturevherethestaticcorrelationsappearUnderanappliedpressuref 8.3 GPathe Mn moments/anishandalong-range
orderis recovered,simply controlledby the ferromagnetidnteractionsnsidethe R sublattice.[1] I.N. Goncharen& et al, PRB59, 9324(1999)

[2] I. Mirebeauetal, PRB62,9493(2000)

C-120 Field induced transitions in the highly frustrated magnetGadolinium Gallium Garnet - long or short range order?

O.A. Petrenk!, G. Balakrishnah, D. McK Paul', M. Yethiraf, J.Klenke?,

! University of Warwick, Departmenbf Physics Coventry CV4 7AL, UK

% Solid StateDivision, ORNL, OakRidge, TN 37831-6393JSA

3 Hahn-Meitnefinstitut, Glienicker Strasse100,14109Berlin, Germary

In GadoliniumGallium Garnet(GGG)the antiferromagneticallynteractingGd ions arelocatedon two cornersharingtriangularsublattices The
magneticsystemis thereforehighly frustratedand doesnot orderin a zerofield, while AF ordercanonly be inducedby the applicationof an
externalmagneticfield. We have measuredhe magneticdiffraction patternof a singlecrystalof GGG attemperaturebetweerb0 mK and0.9K
in fieldsof up to 4 T. Theseexperimentgevealthatthe H-T phasediagramhasa muchmorecomplicatechaturethanpreviously assumedThree
groupsof magnetidBraggpeaksverefound: strongferromagnetipeaks saturatingn fieldsabore 2.5T; strongAF peakswith maximumintensity
atthelower-field phaseboundaryaround0.6 T; weak AF peakswhich have a maximumintensityat the upperphaseboundaryaroundl.5T. The
widthsof thestrongAF peaksarelimited by theinstrumentesolutiononly in thevicinity of thelower phaseboundary

C-121 FeMoment instability in Ti;_,Sc,Fey LavesPhasesCompounds

B. Ouladdiat, J. Déported, M. Saoudft,

! Institut Laue-Langein, BP 156,38042GrenobleCede 09, France

% Lah. Louis Néel, CNRS,BP 166,38042GrenobleCede 09, France

3 CentreUniversitairede Guelma,Guelma24 000, Algeria

The magneticpropertiesof the pseudo-binantaves phasescompoundsTi; -, Sc.Fe, were investigatedby meansof magnetisatiorand high
resolutionpowder neutrondiffraction techniques.For z < 0.2 a transitionfrom antiferromagneticstateto a cantedone with a ferromagnetic
componenin thebasalplane,while for 0.2 < z < 0.27, thetransitionis from a collinearferromagneticstatealongthe c-axisto a cantedone. For
z ~ 0.3, anadditionalfirst ordertransitionis obsered at low temperatureccompaniedby a large magneteolume anomalydueto theincrease
of the intrinsic momentof the Fe atomsat the 2a site. Most of the magneticgroundstatesin this systemcanbe discussedvithin the Moriya’s
theoryfor itinerantelectronsystemsvhereferromagnetiandantiferromagnetispin fluctuationscoexistent. However, Fe momentinstability in
frustratedattice shouldbe consideredo interpretthefirst ordertransition.

C-122 Obsewation of Linear SpinWave Dispersionin Re-entrant Spin GlassFey.7Alg.3

S.M. Shapird, W. Bad®, S.Raymond, S.H. Lee*, K. Motoya®,

! Brookharen NationalLaboratory*, Upton,NY 11973, USA

% Los AlamosNationalLaboratory Los Alamos,NM 87545,USA

3 CEA-Grenoble DRFMC-SPSMS38054GrenobleCede 9, France

4 NIST, Gaithersiirg, MD 20899USA

5 ScienceUniversity of Tokyo, Noda278,Japan

Fey.7Alo.3 is a reentrantspin glass,which undegoesa transitionfrom a paramagneto a disorderedferromagnetat Tc 500K and at a lower
temperaturehe spinsprogressiely freezeandit exhibits spinglasslike behaior. The spindynamicsof this systemhasbeenextensvely studied
atsmallanglesaround@ = ¢ = 0 whereQ = ¢ + 7, with 7 = 0 [1,2]. In theFM phasespinwaveswith a¢? dispersiorareobseredatsmallq,
which broaderrapidly andbecomediffusive [2] beyond a critical wave-vectorg0). On coolingthe spinwavesalsodisappeaanda strongelastic
centralpeakdevelops.For measuremen@roundthe (1,1,1)Braggpeak,anew sharpexcitationis obseredwhich hasalineardispersiorbehaior.
It disappearsbove T ., but persistsghroughoutthe spinglassphase It is not presenin the stoichiometricFes Al material. Possibleorigin of this
excitationsrelatedto the disorderwill be discussed[1] K. Motoya et al., Phys. Rev. B28,6183(1983).[2] W. Baoetal., Phys.Rev. Lett. 82,
4711(1999).

*Work at Brookharen supportecdby DOE undercontractNo. DE-AC02-98CH10886)
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C-123 2-Dimensionalmagneticcorrelationsin the kagomespin-glassD3OCr 3(OD)s(SO4)2. A neutron spin-polarisation study.

K.G. Pettigrav', D. Vissef">*, A.P. Muran?, A. Harrisor?,

! Departmenbf Chemisrty The University of Edinkurgh, TheKings Buildings, Edinturgh EH9 3JJ,UK

2 Departmenbf Physics,The University of Warwick, GibbetHill Road,CoventryCV4 7AL, UK

3 IRI, TechnicalUniversity Delft, Mekelweg 15,2629JB Delft, The Netherlands

4 CLRC,ISIS Facility, RutherfordAppletonLaboratory Chilton, Didcot OX11 0QX, UK

5 |nstitut LauelLangerin, BP 156,F-38042Grenoble Cedex 9, France

Thetemperatur@lependencef the magneticcorrelationin the quasi2-dimensionakagomespinglassnaterial(D3O)Cr3(OD)s (SOs)2 hasbeen
studiedusingthe 3-direction(xyz) neutronspin-polarisationechniquen thetemperatureange0.1-15K. A broadmagnetiaresponces obsered
aroundQ~1.1A"1. A very smalltemperaturelependences presentibore the spin-freezingemperaturet T, ~ 1.8 K. Theinplanarmagnetic
correlatatioriengthabove T, is approximatelyll/&overthetemperatureangecwered. Below T, theincreasingmportanceof the interlayer
interactionbecomenoticablein an increasingneutrondepolarisatiorbehaiour belov 1K. This behaiour indicatesa ferromagnetidnterlayer
couplingsimilarto theoneobseredin the orderedCr-kagomesystemKCr3(OD)s(SOx4)2.

C-124 Correlation Length of ChargeOrdering in Laj—;Sr,MnO3

V. Arkhipov', S.Dubinin', Y. Mukovskii?, V. Naish', V. Parkhomenk', S. Teploukhe?,

! Institutefor Metal Physics S.KovalevskaiaStr.18,620219 Ekaterinlurg, Russia

2 Moscav SteelandAlloys Institute,Moscav, Russia

As a study objectthe single crystalsof the La; -, Sr.MnQO3 (x=0.15,0.23) compoundhasbeenchosen. The experimentson elasticscattering
of thermalneutronshave beencarriedout usingthe multidetectomeutrondiffractometer The neutronscatteringpatternshave beenobtainedin
symmetryplanesof the crystallattice of manganites.The fact that diffraction patternsat relatively high temperaturdclose Curie temperature)
containtheferromagneticsuperlatticadiffusionmaximaappearedo be oneof themainandnew resultof thepresentvork. Thecorrelationlength
of chage orderingat manganitesvasdeterminedrom thoseneutrondata. The work waspartially supportedby SSTP(No107-19-(00)-D01)

C-125 Neutron and X-ray diffraction studiesof bulk and powdered Lag.7Sro.sMnO 3 ceramics

J.BaszynsKi, T. Tolinski!, B. Idzikowski!, D.M. Tébben$, A. Hose??,

! Instituteof MolecularPhysics Smoluchevskiego 17, 60-179PoznanPoland

2 Hahn-Meitnefinstitut, Glienicker StraRel00,D-14109Berlin, Germary

3 Institut fur Kristallographie RWTH-Aachen

A bulk andpowderedLag 7 Srp.sMNnO3 ceramicsamplesvereinvestigatedby neutrondiffractionin the temperaturgangefrom 80K to 280K and
in a magneticfield up to 4.5T. The neutrondiffraction was performedwith A=1.79R andA=2.443. X-ray measurementaere carriedout for
a bulk ceramicandfor athick layer on MgO substrateusing Co-K, ()\=1.7908°\). Thebulk ceramicsamplehada rhombohedrastructurewith
latticeconstants=5.520 andc=13.33A. Thepowderedceramicconsistedf about70%of therhombohedraphaseand30%of anorthorhombic
contritutionwith latticeconstants=5.592, b=5.510 andc=7.757. Thelayeredceramichadonly theorthorhombighase Thecrystallographic
andmagneticstructuresvereanalyzedy Rietveld method.A temperaturelependencef the unit-cell parameterandthe magnetionomentsvas
determinedothfor thebulk andthe povderedceramics.

C-126 Investigationof magneticstructur e evolution in the substitutional solid solution S¢;Lu (;_,)MnO3

M. Bieringer', J.E. GreedaR, A. S.Wills!, T. C. Hansenh,

! InstituteLaueLangevin, 6 rue JulesHorowitz, 38042Grenoble France

2 Brockhousdnstitutefor MaterialsResearchliicMasterUniversity, 1280Main StreetWest,Hamilton, Ontario,L8S 4M1, Canada

The hexagonalstructuregspacegroupP6cm) AMnOs (A = Lu, Sc) phasesareexcellentmodelsystemdor the investigationof magneticfrus-
tration dueto nearesneighbourantiferromagnetiexchangeon the edgesharingtriangularmagneticsublattices At low temperaturethe Mn®+
sublatticesof the abore compoundgorm a 120 degreemagneticlong rangeorderedstate. In LUMnO; (T x=96K) the magneticmomentsarein
theab-planeandperpendiculato the hexagonalaxis,whereasScMnQ; (T y=129K) undegoesanin-planespin-reorientatiortransitionbelonv T =
70K. Pavderneutrondiffractionexperimentdor the solid solutionSc; Lu(; —,yMnQOs (0.0 < x < 1.0) shav theevolution of the spin-reorientation
transitionfor Scrich compositionsBasedon the comparisorof structuralandmagnetiadetailsanexplanationof the natureof thelow temperature
transitionis proposed.

C-127 Effect of Ga substitution on the magneticpropertiesof Lag.67Cao.33 Mno.75Gao.2503

S.M.Yusuf, M. Sahan3, K. Dorr?, K.-H. Milller?,

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085, India

2 IFW DresdenPosthch270016,D-01171DresdenGermary

Theeffectsof 25 at.% Gasubstitutionon the Mn sitein theferromagnetiduao.67 Cao.33 MnOs perosskite (T = 265K) have beenstudiedby ac
susceptibility dc magnetizationpeutrondiffraction (ND) andneutrondepolarizationNDP) techniquesND studyshawvs a completeabsencef
ary long rangemagneticorderingin the substitutedsample.However, the presencespin clusters(with netmoments)tit T<48 K is confirmed
from the NDP study Underexternalfields, spinclustersarefoundto persistatit T>48 K. Temperaturéndependentlustersizeandmomentare
prominentat T<25 K. Above 35 K (blocking temperature)superparamagnetielaxationis evident. Anisotrofy is seento play a major role at
T < 10K.

C-128 Low Energy Excitation in La;_,Ca,MnO ; singlecrystalswith 0.05< z < 0.20

S.Begumt, Y. Ond', Y. Tomioke?, Y. Tokura:?, T. Kajitani!,

! Departmenbf Applied Physics GraduateSchoolof Engineering;TohokuUniversity, AramakiAoba, Aoba-ku,Sendai980-8579 Japan.

2 JointResearctCentrefor Atom Technology( JRCAT ), Tsukuba305-0046 Japan.

3 Departmenbf Applied PhysicsUniversity of Tokyo, Tokyo 113-0033,Japan.

Inelasticneutronscatteringmeasurementwere carriedout to studythe spin dynamicsof La; —,Ca,MnOs singlecrystalswith x = 0.15andx =
0.20.Weobseredaspingapat1.0meVwith x = 0.15and0.9meV with x =0.20atQ = 1/20 1/2. Thegapwasonly obseredin theferromagnetic
region anddisappearingn the paramagneticegion. The spin-wave stiffnessconstanD wascalculatedrom therelationof D = 2JSa2whereais



Magnetismlli 191

the lattice constant.The J valueis estimatedo be 0.41meV and0.43meV for x = 0.15andx = 0.20,respectiely. The spingapis discussedn
conjunctionwith a singleion anisotroy termin the Heisenbey Hamiltonian. The studyof singlecrystalsamplewith x=0.05is now in progress.

C-129 Structur eand magneticorder in perovskite manganitesY;_,Ca;MnO 3(z=0.3and 0.5)

M. Dlouh&', S.Vratislav', Z. Jiral?, K. Knizel, J. Hejtmanek,

! Facultyof NuclearSciencesindPhysicalEngineeringCTU PragueV Holeswieékach2, 18000 Prague8, CzechRepublic

2 |nstitut of PhysicsCukrovarnicka 10, 16200 Pragues, CzechRepublic

TheY:_,Ca,MnO3 orthopereskitesexhibit anextremetilting of the MnOg octahedraThe Mn-O-Mn anglesis aslow as148 for £=0.3(151°
for £=0.5). As aresult,the ferromagneticdoubleexchangenteractionsarewealenedandthe tendencieso the 3d electronlocalizationandorbital
polarizationbecomedominant.The samplewith x=0.3 displaysa cooperatre Jahn-Eller ordering(MnOs axesratio of 1.055). Manganesspins
arelargely frustratedwith someshortrangeantiferromagneticorrelations Relatively largenetmagnetizatiortanbeinducedby externalmagnetic
field. The samplex=0.5 exhibits at 300K the Mn®+/Mn** (1:1) chage ordering,which is followed at 115K with the CE antiferromagnetic
transition.

C-130 Diffuse magneticscatteringin quasi-2DLaj.2Sr1.sMn 07

T. Chatterjt>2, R. Schneidet, J.-U.Hoffmanr?, D. Hohlwein®, R. SuryanarayandnG. Dhalenné, A. Revcolevschit,

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

2 Max-Planck-Institufiir PhysikKomplexer SystemeD-01187DresdenGermary

3 Institut fur Kristallographie Universitat Tilbingen,D-72070Tilbingen,Germary

4 Laboratoirede Phisico-Chimie Universi Paris-Sud Bat. 4, 914050rsayCede, France

We have measuredliffusemagneticscatteringabove the orderingtemperaturd’c from the quasi-2Dbilayer manganite

La;.2Sr.sMn2O7 which shavs colossalmagnetioresistancCMR) behaiour. Rod-like diffuse scatteringparallelto ¢* in the (h0l) planehas
beenobsered. Themodulationof thediffusescatteringntensityparallelto therod shaws thatthe two ferromagnetidVin planesn thebilayerare
ferromagneticallycorrelated.By fitting the experimentallymeasuredntensitydistribution of the diffusescatteringn the (h07) planeto a model
mean-fieldcalculationave have beenableto determinethe exchangenteractionsbetweerthe Mn ionsin theindividual planesof hte bilayerand
alsothatbetweerthe two planesof the bilayer The exchangenteractionsso derived agreewell to thoseobtainedfrom spinwave dispersionsat
low temperature.

C-131 ChargeOrdering in Cas— xPr;MnO 4 (x<0.25)

C.Autret,

! LaboratoireleonBrillouin

Theselastyears,a renaved intereststimulatedstudiesof layeredmetal oxideswith the K2 NiF4 or relatedstructures.The crystaland magnetic
structureof Ca—,Pr,MnOy4 (0<x<0.25)compoundsave beenstudiedby neutronpowder diffraction andelectronmicroscoy. Magnetisation
and magnetoresistanameasurementhave alsobeenmadein connectionwith the structuralstudies. Theseexperimentsevidencechage and

magneticordersdependingon the x values. For instance for the Ca;.75Pro.2sMnO4 compound we obsere chage orderingbelov 280K and

an antiferromagnetistructurebelov 150K. Below the chage orderingtemperaturethe electrondiffraction study of this compoundshawvs extra

reflectionscorrespondingo superlatticedue to alternatingMn**/Mn®* stripes(3:1) with a wave vectorgco= (0 0 1) for T<280K. Neutron
diffraction patternsrefinementshav a structuraltransitionfrom Cmca(RT) to C2/c(LT) at the chage orderingtemperaturebut no crystalline
changeatthe Néeltemperature.

C-132 Magnetic Short-RangeOrder in Lag.9Sro.1MnO 3

J.-U.Hoffmann, D. Hohlwein', R. Schneidet, A. H. Moudden,

! Universitat Tibingenc/o HMI Berlin, Glienicker Str. 100,D-14109Berlin

2 Lab. LeonBrillouin, Saclay, France

Thecolossamagneto-resistan¢€MR) effectin thehole-doped.a; —, St MNO3 compoundss connectedvith amagneticdouble-&changenter-
actionbetweerthemanganesmns. We arestudyingthe magnetianteractionin thesecompoundsy diffuseneutronscattering Experimentsvere
donewith asinglecrystalof Lag.oSro.1MnQOs, kindly provided by Martine Hennionfrom LLB (Saclay).We usedthe E2 Flat-Conediffractometer
(HMI Berlin) with a wavelengthof 2.3%and studieda temperatureangebetweenl.5K to 300K. With the banana-typenultidetectorcomplete
layersof reciprocalspacewvererecorded We determinedn the paramagnetiphaseabore Tc = 140K, themagneticcorrelationandinteractions
from the diffusescatteringdistributions. The domaindistribution wasdeterminedrom the orthorhombicuclearreflections.This is importantfor
theevaluationof thediffusescatteringvith amean-fieldheory A total scalefactorcanthenbefitted with thesoftware TVtueb (J.-U.Hoffmannand
R. Schneider)singtheconstantelative scalefactorsof thedomaindistribution. Theinteractionparametersveredeterminedisingarenormalized
temperatureThisis equivalentto a correctionof the meanfieldtheoryby an Onsagereactionfield.

C-133 Polarised Neutron Scattering Study of Magnetic Corr elationsand Spin Dynamicsin Lag.g7sSro.12sMNO 345

T. ErseZ, S.J.Kennedy, T.R. Finlaysor,

! NeutronScatteringGroup,PhysicsDivision, ANSTO, PMB 1, Menai,NSW 2234, Australia.

2 Schoolof PhysicsandMaterialsEngineeringMonashUniversity, Clayton, Victoria, 3800,Australia.

Therhombohedralag s75Sro.125MNOs.s compoundexhibits colossaimagnetoresistande thevicinity of theferromagnetidransition, T, (~250
K). Fromneutrorpolarisatioranalysismeasurementshescatteringoeakin theforwarddirectionabove T, (T, > T > 1.6T..), shavedalorentzian-
typeq dependenceayith magnetiacorrelationlengths(Ornstein-Zernik form) in therange11-14,&. Thisforwardscatteringpeakhasbothneutron
spin-flipandnon-spin-flipcomponenteindour measurementdemonstratéhatwe have simultaneouslypbseredthelatticeandmagneticcompo-
nentsof polaronsabore T.. Fromthe enegy scaleof the obsered diffusive fluctuationin this compoundthe polaronsweredeterminedo have

mobility of ~ 2.5 x 10~!* cm?s™! atroomtemperature.

C-134 Magnetic alignment of the RE-sublatticein REMnO 3
D.G. Tomutd, G.J.Nieuwenhuys, R. Feyerhernt, J.A. MydosH ,
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! KamerlinghOnned_aboratory LeidenUniversity, POB9504,2300RA,Leiden,The Netherlands

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

The occurrencef multiple phaseransitionsis oneof theinterestingphenomenaf condensednatter A goodexampleis foundin the hexagonal
compoundf formula REMnQO;z in which the coexistenceof ferroelectricitywith magneticorderingis not well understood/et. Therareearth
andyttrium manganitesR EMnOs, with RE = Ho, Er, Tm, Yb, Lu, Y, crystallizein the spacegroupP6&cm, with anantiferromagnetit¢ransition
around100K anda ferroelectricone at about800K. We reportour neutrondiffraction dataon ErMnOs;, TmMnOs and LuMnOg belowv the Mn

magnetidransition(T < Ty) andtherole of the RE alignmentin this temperaturgange.Mn®* hasonecrystallographisiteandlies in the basal
planein atriangularlatticewherethespinsare12d with respecto eachotherwhile the RE have two differentcrystallographiites.Our neutron
datashaw thatin LUMnO3; the Mn spinsarearrangedifferentlythanin YMnOg3 andthatwe cantransitfrom onearrangemento the otheroneby
changingthe lattice parameterslueto the lanthanidecontraction We will discusghealignmentof the RE** spinsdueto their couplingwith the
alreadyalignedMn-sublatticebasedon our thermodynamicmagneticandthe presennheutrondiffraction measurements.

C-135 Neutron Diffraction Studiesof YMnO 3

J.Park!, U. Kongd!, A. Pirogo/t, J.-G.Park!, Y. N. Cho#, C. Le€?, W. J&,

! Departmenbf PhysicsJnhaUniversity, Inchon402-751Korea

2 NeutronPhysicd_aboratory KAERI, Taejon305-600Korea

3 Departmenbf Applied Physics StanfordUniversity CA 94305USA

HexagonalstructureYMnOg is a rare example of electromagnetnaterials,which shavs the coexistenceof ferroelectricand magneticorder
parameterdelov Ty = 75 K. Bulk propertiesdisplay a stronganomalyat T, suggestinghat the two order parametershouldbe strongly
coupled. In orderto understandhe proposedcouplingbetweerthe ferroelectricandthe magneticorderparametersywe have measuredietailed
neutrondiffraction measurementsom roomtemperaturgo 10 K. Our analysisof the datashavs thatthe magneticstructureof YMnO3 canbe
describecequallywell by theT'; andI's representationsf the spacegroupP63cm.In orderto studythe high temperaturetructureof YMnOg, we
alsomadeneutrondiffractionmeasuremerftom roomtemperaturéo 1200K. Thesehigh temperatureneasurementshav thatthereis agradual
changdn thestructure.

C-136 Magnetic Structur e Studiesof ErMnO 3

J.Park!, U. Kond!, A. Pirogor!, J.-G.Park!, C. Le€?, W. J&,

! Departmenbf Physics)nhaUniversity, Inchon402-751Korea

2 NeutronPhysicd_aboratory KAERI, Taejon305-600Korea

3 Departmenbf Applied Physics StanfordUniversity CA 94305USA

ErMnO; formsin the hexagonalstructureof P63cm.Unlike manganite®f orthorhombicsymmetry it hasa ferroelectrictransitionat 830K and
anantiferromagnetit¢ransitionat 80 K, i.e. a ferroelectromagnethereferroelectricandmagneticorderparametergoexist at low temperatures.
In orderto understandhe magneticstructureof ErMnOs, we madeneutrondiffraction measurementsom roomtemperaturéo 10 K. Fromthe
neutrondiffractiondata,we find thatit undegoesanantiferromagnetit¢ransitiondueto Mn momentsorderingat 80 K. Accordingto our analysis
usingamagnetiogrouptheory the magneticstructureof ErMnOs canbedescribedy two representationsf the spacegroupP63cm:T'; andT 4.
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C-137 Magnetic ordering in Lag.7S570.3C01— Mn, O3

J.S.Srikiran', A. Dag', PL. Paulosé, S.K. Paranjpé,

! SSPD,BARC, Mumbai400085,NDIA

2 DCMP, TIFR, Mumbai400005,INDIA

The structureand magneticorderof the distortedperovskite Lao.7 Sro.3Co1- Mn,Os (x=0.1,0.5,0.9) hasbeenstudiedby neutrondiffraction
and magnetizatiormeasurementsThe samplescrystallizein the rhombohedrattructure(R -3C). The unit cell volumeandferro-paramagnetic
transitiontemperaturéncreasesvith x. TheCo-Obondlengthincreasesvith x while bondanglesdo notshav appreciablehange Onsubstituting
Co with Mn (x=0.1) the momentis significantly loweredto 0.7y at 4.5T from 1.89up reportedfor x=0. Low angleBragg reflectionsand
Arrott plot do not indicatelong rangeFM orderfor x=0.1. This is attributedto increasen Co®* — O — Mn*T interactionand reductionin
Co®*T — O — Co** DE interaction. With increasgn Mn (z > 0.5) the FM stateis stabilizedandthe momentincreaseso ~ 3up for x=0.9
indicatingadominanceof Mn®t — O — Mn** DE mechanism.

C-138 Suppressionof antiferr omagneticorder in Y substituted Lag.5sCao.5s MnO3

PD.Baku!, A. Dag, S K. Paranjpé,

! JUC-DAEF, BARC, Mumbai400085,INDIA

2 SSPD BARC, Mumbai400085 INDIA

Theevolution of structuralcharecteristicen reducingthe A-site ionic radii < r4 > have beenstudiedin chage orderedantiferromagnetAFM)
Lag.s—Y:Cao.s MnOs (x=0, 0.1, 0.18) using neutrondiffraction technique. The sampleshave orthorhombicGdFeOs structures. The CE-
type AFM orderobsered in x=0 is completelysuppressetby partial replacementf La with Y (x=0.1). The low temperaturgohaseof x=0.1
concentratiorwasfoundto be ferromagnetid7¢ ~ 100K). In x=0.18,no long rangemagneticorderis obsered. This resultis in contrastto
the reportedobsenration of CE-typeAFM orderin Ndy.5sCao.5s MnQOs with the sameA-site ionic radii. Onreducing< r4 >, thevolumeand
< Mn — O — Mn > bondangledecreasewhile the Mn-O bondlengthincreasesThis resultsin decreasingf oneelectronbandwidth thus
influencingthe magneticorder

C-139 The Magnetic Structur e of HOMnO 3 and YMnO 3

T. Lonkat', D. Hohiwein'2, J. Ihringett, W. Prandt,

! Institut firr Kristallographie Auf derMorgenstellel 0, D-72076Tilbingen

2 HahnMeitner Institut, Glienicker Str. 100,D-14109Berlin

YMnO3; andHoMnOs have boththe acentricspacegroup P6scm which supportderroelectricity andferroelectricorderhasbeenfoundin these
compoundsbelov T ~ 800, K. The simultaneousccurenceof magnetic(Tny ~ 70K) andferroelectricorder togetherwith the coupling
betweenthe two orderparametersiastriggeredrecentlya numberof investigationsaboutoptical, magneticandelectricpropertieq1]. We have
taken Neutron(E2/HMI, Berlin, A = 1.21 Aand 2.396&) andhigh resolutionX-ray powder data(Tuibingen). The dataare compatiblewith two
models,anincoherensuperpositiorof two kinds of domainshaving the magneticspacegroupsP65¢'m and P65cm’ or a coherenimodelwith
reducecsymmetryof P63. [1] M. Fiebig,D. F. Frohlichetal., Phys.Rev. Lett. 84, 5620-56232000)

C-140 FM Magnetisationin Electron-dopedCaMnOj3: Role of PhaseSeparationBetweenCompeting AFM States

C.Ling!, J.Neumeiet, E. Granadd, D. Argyriou!, J. Lynr?,

! MaterialsScienceDivision, ArgonneNationalLaboratory Argonne IL 60439,USA

2 Departmenbf Physics FloridaAtlantic University, BocaRaton,FL 33431,USA

3 Centerfor NeutronResearchiNationallnstitutesof StandardsndTechnologyGaithersiirg, MD 20899,USA

The colossalmagnetoresiste (CMR) perovskite La; —, Ca,MnO3 hasbeenrelatively neglectedin high-x region. Magneticsusceptibilitymea-
surementsuggesthe presencef small FM clustersin the crosseer region betweerthe Type-C(x~0.75-0.90)and Type-G (x~0.90-1.00)AFM
states A phasdransitionintimatelyassociateavith the C-AFM (but not G-AFM) statehasallowedusto determinawith which AFM phasehe FM
clustersareassociatedsia acombinatiorof synchrotronXRD, SANS, polarisecheutronpowderdiffractionandin-field neutronpowderdiffraction.
The high-symmetryphasecontainsa FM componentin additionto G-AFM, but the low-symmetryphasecontainsno FM componenin addition
to C-AFM. Furthermorethereis evidencethatbelov Ty (G), thelow-symmetryphaseassociateavith C-AFM is slowly colonizedby G-AFM, as
obseredin ourrecentstudyof theanalogoupseudo-2DsystemLaz— 2, St +-2. MN2 O7. By combiningthesedifferentpowder scatteringnethods,
we have mappedout the phaseseparatiorproceshetweencompetingAFM statesplacingthe inducedFM componenin contet, andgiving us
greatelinsightinto the natureof this FM.

C-141 Evolution of the local atomic structur easafunction of temperaturein oxygenisotopesubstituted samplesof Prg.175La¢.525 Cag.sMnO 3
M. Gutmann, S.J.L. Billinge?, N. A. Batushkin&, L. M. Belova®, O. Yu Gorbenlo?, A. R. Kaul?,

! RutherfordAppletonLaboratory ISIS Facility, Chilton Didcot, OxfordshireOX4 3SH, United Kingdom

2 Michigan StateUniversity, Physics& AstronomyDepartmentEastLansing,MI 48824-1116\J.S.A.

3 RSC"K urchatw Institute’ Kurchate Squarel, 123182 Moscov, Russia

4 Departmenbf Chemistry Moscav StateUniversity, 119899Moscawv, Russia

We have studiedthelocal atomicstructureusingthepair distribution function(PDF)obtainedrom pulsedneutrondiffractionof two oxygenisotope
substitutedamplef Pry s25Lag. 175 Cap.aMnOs with 10 and!®0 asafunctionof temperatureThesamplewith 6O undegoesainsulatormetal
(IM) transitionat 110K while the samplewith *#O remainsinsulatingat all temperaturesWe find from the PDF thatthe MnOs octahedrahange
abruptlyfrom beinglocally elongatediueto a Jahn-Eller distortionto regularbelov the IM transition. The sameeffect is not seenin the 20
sample.

C-142 Neutron scattering study of the magneticcoupling in the insulating and metallic ferr omagneticphasesof the CMR manganites.
J.A. Fernandez-BadaP Dai'’?, H. Furukava-Kavand, H. Yoshizava®, E. W. Plummet2, S.Katand, Y. Tomiokd, Y. Tokurd”,

! 0DakRidgeNationalLaboratory OakRidge, TN 37831-6393USA

2 University of Tennessed<noxville, TN 37966,USA

3 OchanomizWniversity, Ootsuka2-1-1, Tokyo 112-8610Japan

4 ISSR Iniversity of Tokyo, Shirakatal 06-1, Tokai, Ibaraki319-1106 Japan
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% JaparAtomic Enegy Researchnstitute, Tokai, Ibaraki319-1195 Japan

5 JointResearciCenterfor Atom Technology Tsukuba305-8562 Japan

7 University of Tokyo, Tokyo 113-8656 Japan

Inelasticneutronscatteringhasbeenutilized to studythe spin excitationsin ferromagnetid_a; —,Ca,MnO3 (LCMO) asa function of the hole-
dopingx (0.2,0.25and 0.30), andin ferromagnetidPry 70Ca 3sMnOs asa function of external magneticfield. The evolution of the magnetic
couplingin thesematerialsas they undego a metal-to-insulatottransitionis both surprisingand inconsistentwith existing modelsfor these
materialssuchasHeisenbeg ferromagnetismdouble-achangeor modifieddouble-a&change Theseresultswill bediscussed.

C-143 Low Energy Magnetic Excitations in the Invar Fegs(Nii_,Pd;)s5s and FesPt Alloys.

Y. Mikhailov?!,

! Instituteof Metal Physics

The enegy analysisof small-angleneutronscatteringn the polycrystalFess(Nii1 - Pd:)3s (x=0; 0.5) andFes Pt alloys at different(fixed) angles
of scatteringandtemperaturebeingbothlower andhigherthe Curie pointswascarriedout on atriple-axisspectrometefThis analysiswvasmade
only by the method(f — 26) of analyser In all the above alloys the enegy analysisspectraobtainedby this method,represenmaximaof the
magneticinelasticneutronscatteringwhich arelocatedat approximatelyequaldistancedrom the zeroenegy point. The maximahave a small
value of enegy (E<1meV) andaweakdependencef enegy from a wave vectorat the fixed temperaturelf the enegiesof maximaat a fixed
temperaturareplottedagainsta wave vector they do not coincidewith the correspondinglispersioncurvesof spinwaves. It is assumedhatin

thesenvar ferromagneti@alloys besidespinwavesthereexists someothertype of low enegy magneticexcitations.

C-144 INS Study of Molecular Magnetic Clusters

G. Chaboussaht R. Baslef, H.-U. Guedel,

! Departmenbf Chemistry University of Bern, Switzerland

RecentiNS experimentson molecularmagneticclustershave beenableto determinewith high accurag the relevantanisotroy parametershat
drive the so-calledquantumtunnelingeffect of the magnetizatiorvectorin "Single MolecularMagnets”. More generally spectroscopienethods
like INS or high-field EPRareableto accesshe microscopiadetailsin a uniqueway which will beillustratedby recentresults.

C-145 Theimpact of fourth-order exchangeinteractions on spin dynamics,order parametersand critical magneticbehaviour
U.Kéblert, A. Hose??, R.M. Mueller*, K. Fischet, M. Beyss',

! Forschungszentruriilich, Institut fir FestkrperforschungD-52425Julich, Germary

2 Hahn-Meitner-Institut Berlin, Glienicker Strassel 00, D-14109Berlin, Germary

3 Institut fur Kristallographie RWTH-Aachen Jagerstrass&7/19,D-52056Aachen,Germary

An experimentalstudyof magnetswith purespin momentds presenteghaving thatthe spindynamicsis differentfor integral andhalf-integral
spinquantumnumber This s attributedto fourth-orderexchangénteractionsij.e., biquadraticthree-spirandfour-spininteractionswvhich usually
arenearlyasstrongassecond-orde(Heisenbey) interactions.Not only the exponentin the low temperaturg@ower law of the orderparameter
is differentfor integral andhalf-integral spinsbut alsothe critical magnetichehaiour. For isotropicinteractionswe proposeHeisenbeg critical
behaiour for integral spinsbut meanfield critical behaiour for half-integral spins.

C-146 Spindynamicsat the magneticinstability in Crqi_,V,

0. Stoclert!>?, S.M. Hayden, K. Lefmanr?, T. G. Perrind,

! H. H. Wills PhysicsLaboratory University of Bristol, Bristol BS81TL,United Kingdom

2 Max Planckinstitutefor ChemicalPhysicsof Solids,D-01187DresdenGermary

3 Dep. of Solid StatePhysics RisgNationalLaboratory DK-4000 Roskilde, Denmark

4 SIS Facility, RutherfordAppletonLaboratory Chilton,Didcot,0X11 0QX, United Kingdom

The Néeltemperaturef the antiferromagnetiorderin Cri_,V, decreaselnearly with V dopingz andvanishesat z. = 0.04. We reporton
inelasticneutronscatteringo determinethe enegy responseén critical Cry—,V, (z = 0.04). Thefluctuationsin Cry. 96V .04 Shaw comparedo
Cralargersplitting from the commensuratpositionssimilar to Cro.95Vo.05 With atypical enegy scalewsr = 45 meV atlow 7', roughlyafactor
of 2 smallerthanfor z = 0.05. Surprisinglyno magnetidntensityis obsenedatlow enegiesandtemperaturefor x = 0.04, i.e. atthemagnetic
instability, indicatinga possiblepseudo-gap.

C-147 The GeneralizedSusceptibility of FCC Mn(38%Ni) Alloy

K. Mikke!, J. Janlowska-Kisielfiskd , B. Henniort,

! Instituteof Atomic Eneny, 05-400Swierk, Poland

2 |_aboratoireLeonBrillouin, CEA SaclayFrance

Essentiadifferencedn spin dynamicsbetweenMn-Ni and Mn-Fe alloys motivatedthe extendedstudiesof thesesystems.Within this program
the uniaxialanisotropy of the critical scatteringound earlierin the fcc Mn(38%Ni) alloy suggestedhe investigationof the anisotroy of the spin
wave (SW) velocity in this alloy. The detailedmeasurementware performedby 3-axis neutronspectrometein LLB, Saclayin a wide enegy

transferrange. The valuesof SW velocitiesat 13K were 140,210and170me\A for the SW vectorparallel, perpendiculaandat 45 degrees
to QO, correspondingly An indicationof a smallanisotroy of the SW velocity wasfoundin our earlierstudy of magneticexcitationsin the fct

Mn(18%Cu)alloy. The presentdatagive thefirst clearevidenceof suchan anisotroy for anitinerantsystemwith the full crystalandmagnetic
cubicsymmetry

C-148 Spin Excitations in Mn- and Ni(dca). [dca = N(CN); ] Probedby Neutron Scattering

H. N. Bordalld', S.Kern', T. Yildirim2, S.-H.Le€?, E. Goremychkin, J.L. Mansod,

! IPNSandMSD, ArgonneNat. Lab, Argonne IL 60439,USA

2 NCNR, Gaitherslirg, MD 20899,USA

Molecularmagnetdasedn dicyanamidgdca)suchasM(dca) M=Mn, Ni have shavn interestingbulk magneticpropertieghatpromptedmore
detailedinelasticneutronscatteringINS) studies While theMn?* centerisisotropicbasedn the S=5/2configurationtheisostructuraNi analog
is S=1anddemonstratemarked singleion anisotroy. Mn(dca} is acantedAFM belov 16K, however, Ni(dca), is aFM below 21 K. In thecase
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of theMn system NS revealsa spinwave excitationthatdevelopsgraduallyfrom critical fluctuationsuponcooling. Prominentin the low-enegy
spectrumof Ni(dca), arespin excitationswhoseposition,intensityand momentatransfervary belov T.. Thesestudiesclarify the microscopic
originsof themagnetism.

C-149 Spin Wavesin the Intermetallic Compound MnNi

K. Mikket, J. Janlowska-Kisielfiskd , B. Henniorf, V. A. Udovenko?, J.J. Milczarek,

! |nstituteof Atomic Eneny, Swierk, Poland

2 Laboratoirel_eon Brillouin, CEN Saclay France

3 BardinInstituteof Metal PhysicsMoscawv, Russia

IntermetalliccompoundMnNi with fct structure,the highest,amongthe 3d metal alloys, value of the Neel temperaturgTy ~<1080K) and
magneticmoment3.8 up presentsa uniquecasefor a studyof 3d alloy antiferromagnetslts highly anisotropicarrangementf spinsandhigh
value of Ty suggests stronganisotroy of variouspropertiesand high spin wave (SW) velocity (v), correspondingly The presentstudywas
performedwith the 3-axisneutronspectrometein LLB, Saclayat300K in theenegy transferrangefrom 20to 84 meV. Thederivedvaluesof the
parametersf the SW dispersiorrelationare: va:300 meVA, Eg=2.5meV anddampingparameter:20 meVA. Neitherthe expectedhigh value
of the SW velocity nor its anisotropy is confirmed.Thevery smallvalueof the SW dampingparameters in strongcontrasto the heary damping
foundin our datafor the polydomainMnNi andwith high dampingfoundin all v-Mn alloys.

C-150 Fincher-Burk e Excitations in Single-Q Chromium

P. K. Boni*, B. RoessH, G. Shirané, S. A. Wernef,

! TechnicalUniversity of Munich, PhysicsDepartmenE21,D-85748Garching,Germary

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

3 Brookharen NationalLaboratory PhysicsDepartmentUpton,NY 11974,USA

4 Departmenbf PhysicsUniversity of Missouri, Columbia,Missouri65211,USA

Thelow enegy excitationsof incommensuratantiferromagneti€r have beeninvestigatedy meanf high-resolutionjnelasticneutronscattering
with unpolarizedcold neutronswithin anenegy range-1.5meV < E < 9 meV. In agreementvith previous measurementsy othergroupswe

obsere excitationsin thetrans\ersespindensitywave phasethatappeabetweerthe unresoled spinwave peaksattheincommensuratpositions
Q* = (1 £ 600). In contrastto previous measurementthat indicateexcitationswith a dispersioncurve E = ¢ - ¢ thatis similar to that of

thelongitudinalacousticphononwe do notfind clearevidencethattheseexcitations(FincherBurkesmodes)follow alinear dispersiorcune. In

contrastthe majorpartof the scatterings concentrateéh theranged meV < E < 8 meV.

C-151 Spin-wavedynamicsin invar Fegs Nigs studied by small-anglepolarized neutron scattering

S.V. Grigoriev*, A. |. Okorokov!, V. V. Deriglazos!, S.V. Maleyev', N. H. vanDijk?, H. Eckerlebé, G. Kozik®,

! Petersbrg NuclearPhysicdnstitute,Gatchina St.Petersbrg 188350 Russia

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

3 GKSSForchungszentrung1502GeesthachiGermary

Thespindynamicsin invar Fegs Niss alloy hasbeenstudiedbelov Te = 485 K in themagnetidields0.05- 0.5T by theleft-right asymmetryin

Small-AnglePolarizedNeutronScatteringfor momenturntransfersof q<0.05&‘1. The spinwave stiffnessD andthe dampingI’ wereobtained
from a fit of the theoreticalspin-wave contritution to the measuredntensities. The effect of the spin lattice coupling on the spin dynamicsis

obsered. ThetemperaturelependenspinstiffnessD decreaseas(T/Tc)5/2. Theextrapolatedspinwave stiffnessat” = 0 KisD = 121+0.5

meV A? whichis somavhatsmallerthanthe spinwave stiffnessobtainecby triple-axisspectroscopfor ¢ > 0.1 A=,

C-152 Magnetic Excitations in the antiferr omagneticphaseof NdCus

M. Rotter', S.Kramp', M. Loewenhaupt, E. GratZ, W. Schmidg, N. M. Pykd', B. Hennior,

! Institut fur AngewandtePhysik, TechnischéJniversitt DresdenD-01062DresdenGermary

2 Institut fir ExperimentalphysikTechnischeJniversitt Wien, WiednerHauptstr 8-10,A-1040Wien, Austria

3 Institut LaueLangein, F- 38042Grenoble France

4 TechnischaJniversitit Miinchen Forschungs-NeutronenqueFRM-11, 85747Garching,German

5 LaboratoireLeonBrillouin, CEA Saclay 91191Gif-sur-YvetteCede, France

Neutronspectroscop on singlecrystalswasusedto measurehe magneticexcitationsin the antiferromagnetiphaseof NdCuw, [1]. In MF-RPA

the dispersionof the magneticexcitations has beencalculatedusing exchangeparameterswhich have beendeterminedby neutronspectro-
copy in the ferromagneticallyalignedphasein a magneticfield of 3 Teslaparallelto b [2]. For the calculationthe programpackageMcPhase
http://www.physik.tu-dresden.de/iapdasused.[1] M.Loewenhaupt T.Reif, PSwboda,S.Wagney M.WaffenschmidtH.v.Loehngsen,E.Gratz,
M.Rotter B.LebechandT.HaussZ. Phys.B 101(1996)499[2] M.Rotter, M.LoewenhauptS.Kramp,T.Reif, N.M. Pyka,W.SchmidtandR.Kamp,
Europ.Phys.J. B 14 (2000)29

C-153 sSpindynamicsand magneticorder near the field-induced quantum critical point in ProCuQ4

D. Petitgrand, A. lvano/?,

! Laboratoirel eonBrillouin, C.E.de Saclay91191Gif surYvetteCede, France

2 |nstitut LauelLangerin, 6 rue JulesHorowitz, F-38042,GrenobleCede 9, France

We have studiedthe magneticorderandthe spin dynamicsof Pr,CuQs undera magneticfield appliedalong(110). Pr,CuQy is a non-collinear
antiferromagneimadeof stronglycoupledCuO, AF planeswith spindirectionat right anglein adjacenplanes.Neighbouringplanesareloosely
coupledalongthec-axisthroughpseudo-dipolaexchangednteractionsWhenamagnetidield is appliedalong(110),thedirectionof the staggered
magnetizatiorof both typesof planesgraduallymovestowardsthe directionperpendiculato thefield up to a secondordertransitionline H.(T)
which endsat the quantumcritical point (H., T=0). We have found thatoneof the magneticorderparametewith k;=(1/2 1/2 1) vanishesat the
guantumcritical point (H,,0) with a non-classicatritical exponent. We have shavn that, at Q=(1/21/2 1), thegap A, of the acousticmagnetic
excitationalsovanishesatH.. Theseresultswill bediscussedn thelight of recenttheoreticalpredictions.
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C-154 Obsewation of a continuumpart ofthe spin excitation spectrum of a Haldane spin chain

I. A. Zaliznyak', S.-H.Le€?, S.V. Petros®,

! Departmenbf Physics Brookhaven NationalLaboratory Upton, New York 11973-5000

2 Nationallnstituteof Standardend TechnologyGaitherslarg, Maryland20899

3 P, Kapitzalnstitutefor PhysicalProblemsyl. Kosygina,2, Moscav, 117334Russia

The spin excitation continuum,expectedto dominatethe low-enepgy fluctuationspectrumin the Haldanespin chainaroundthe Brillouin zone
center q=0, is directly obsered by inelasticmagneticneutronscatteringn the S=1 quasi-1Dantiferromagne€sNiCls. Employing two comple-
mentary’next generation"experimentalsetupsof the SPINStriple axis cold neutronspectrometeat NIST Centerfor NeutronResearctwhich
take full adwantageof the large-areaPG(002)segmentedcrystalanalysemwe achieved a tremendousncreasen the datacollectionrate without
relaxingtheinstrumentesolution. Thiswasvital for the succes®f our measuremengsthestructurefactorfor the spinfluctuationsin anisotropic
Haldaneantiferromagnetanishen approaching=0.

C-155 Comparisonand complementarity of the w(g) and o (#) methodsof neutron scatteringin spin wave measuements

A.l. Okorokov, B.P. Topenen, V.V. Deriglazo/, V.V. Runoy, S.V. Grigoriev,

! Petersbrg NuclearPhysicdnstitute,Gatchina St.Petersbrg 188350 Russia

Thespinwave (SW) stiffnessD, thatis a coeficientin thedispersiorlaw e = Dg?, andSW dampingmaybe obtainedn two methodsmentioned
in thetitle. The quadraticdispersionlaw causeghe sphericaldistribution of scatteringintensityin w — 6 space whereradiusof the sphereis

ko(1 + 60)6o anddy is a cut-off angle.We seea complementarityf bothmethodsn thefactthatthew(q) methodcancover only limited g-range
(2 O.OSA‘I), while the o(8) one (basedon antisymmetricSANS of polarizedneutrons)canincludevery small g at ratherhigh luminosity

Thedifferentlevels of modelingarerequestedor thesetwo methods.The exampleof the applicationof bothmethodgo the samesamplewill be
shawn.

C-157 Magnetic excitationsin singlecrystal PrNiSn

E.Beirnd, K. A. McEwen', K. Habicht,

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

2 BENSC,Hahn-Meitnetinstitut, Glienicker StrasseD-14109Berlin,Germay

We have madea detailedstudy of the low enegy magneticexcitationsin single crystal PrNiSn usingthe triple-axis spectrometek2 at HMI,
andobsened modescentredaroundenegiesof 0.5,2.5and3.5 meV. Magneticsusceptibilitymeasurementsn PrNiSnshav a stronganisotrop,
but no sign of magneticorderingabore 2K. We attribute the modesto crystalfield excitations: thereis a significantdispersionof the 3.5 meV
excitation. A crystalfield level scheméhasbeendeducedo explain ourresults.

C-158 Magnetic field effect on spin wavesin La;_,Ca,MnO 3, x=0.1,0.08,closeto the transition towards the insulating ferr omagnetic
state.

M. Henniort, F. Moussa, J. Rodriguez-Carajal', L. Pinsard, A. Revcolevsch?,

! Laboratoirel éonBrillouin CE-Saclay(91190)Gif-sur-YvetteFrance

% Laboratoirede Phisico-ChimieUniversié Paris-Sud 914050rsayCede, France

Spinwaveshave beenmeasuredinderappliedmagneticfield (H=1-5Teslas)n La; -, Ca, MnOs, x=0.08and0.1, closeto x=0.125.For x<0.125
andH=0, two distinct spin wave branchesvere obsered, w:(q) with a large gap, reflectingthe spin dynamicsof the AF layeredstructure(AF
stackingalong(001)) andw2(q) with a smallgap,reflectingthe ferro (F) couplinginducedby bidimensionnaF clustersthrough the AF ordering
(bendingat (00.5))[1]. Applying a field along (100), yields a transferof spin wave intensityfrom the large-gapw: () spinwave, to a gapless
dispersedspinwave aroundthe AF (001) zonecenter in perfectcontinuity with w2(q). This effectis largerfor x=0.1thanfor x=0.08. Sincethe
field is expectedto increasehe hole mobility, this finding could berelated,in someaspectsto the F magneticstateobsered at x=0.125andH=0
(Ref. 1), wherethelarge-gapspinwave branchdisappearanda disorderedrbital stateis suggestedrom the decreasef the orthorhombicity [1]
G. Biotteauetal Cond.-matter/0101414
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C-160 Quantitati ve Multiphase Analysis of ArchaeologicalBronzesby Neutron Diffraction

S.Siand, U. Bafile', M. Celli', M. lozzd®, W. Kockelmanri**, O. Moze®, M. Miccio?, R. Pini', R. Salimbent, M. Zoppi',

! ConsiglioNazionaledelle Ricerche|stituto di ElettronicaQuantisticafFirenze ltaly

% soprintendenzarcheologicaperla ToscanaFirenze Jtaly

3 Mineralogisch-Petrologischésstitut, Bonn University, Bonn,Germaiy

4 RutherfordAppletonLaboratory 1SIS NeutronFacility, Chilton, U.K.

5 Dipartimentodi Fisica,Universitadi Modena Modena ltaly

Thediagnostidechniguesisuallyemplo/edin archaeometriyo characterizéoronzeartifactsin termsof alloy compositionsmetallographicstruc-
tures,and corrosionproductsare,to someextents,destructve. Furthermore sincethe materialanalysesare usually performedon a few small
samplegemovedfrom thearchaeologicaértifact,the generalizatiorof the characterizatiowatato the whole artifactor to its elementds in mary
casegyuite arbitrary In the presentwork we investigatedhe possibility to analyzearchaeologicabronzesby time-of-flight neutrondiffraction.
This diagnosticapproacitanrepresentptherthana complemento corventionalarchaeometrya powerful tool to investigatethe large numberof
archaeologicapieceswhereary samplingis impracticable.The presenffeasibility studywas performedon artificial samplessimulatingtypical
compositionsandworking processesf ancientbronzesaswell ason two original Etruscarpieces.Quantitatve multiphaseanalysisby Rietveld
refinementvassuccessfullydemonstrateih all casesyhile otherimportantarchaeometripotentialsveresuggestethy obsened peakshapes.

C-161 Micr ostructural SANS- Studieson Hydrating Tricalcium Silicate (C3S)

F. Haeussler, S. Palzelt, A. Eckart, A. Hoell®,

L Universitat Leipzig, Institut fiir Massivbauund Baustoftechnologie D-04109Leipzig, Germary

2 Bauhaus-Uniersitat Weimat F.A. FingekInstitut fiir Baustofkunde,D-99421Weimat Germary

3 Hahn-Meitnesinstitut Berlin, D - 14109Berlin, Germary

Accordingto thetypical compositionof cemenfpowderthecementlinker phasedricalciumsilicate(C3S)is of highimportancdor theformation
of the hydrationproductsin cementpaste.- This presentatiomxemplarily discussesesultsof SANSinvestigationgo studythe effect of different
parametersn the microstructureof hydratingC3S.Hereall sampleavere madeof C3Swith a variedwatersolid ratio. In additionthe samples
werestoredfor a giventime in variousclimatic conditions(CO. contentof the ambientair). Simulatinga very high degreeof carbonation(3.00
vol-% in air) microstructurathangesremostevident. It is shavn thatanincreasingvatersolid ratio causesncreasedarbonatioreffectsin the
micro-structureof C-S-H-phases.

C-162 Age DependentDynamicsof Water in Hydrated CementPaste

P. Baglioni!, E. Fratinit, S.-H.Chert, M.-C. Bellissent-Funél,

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

2 Departmenbf NuclearEngineering24-209, Massachusettsistituteof TechnologyCambridgeMA 02139USA

3 Laboratoirel eonBrillouin (CEA-CNRS),CEA Saclay 91191Gif-sur-YvetteCede, France

Weinvestigataliffusionaldynamicsof watermoleculesn hydratedricalciumsilicate,amajorcomponenin ordinaryPortlandcementasfunctions
of temperatureagingandadditive. Spectreof incoherenguasi-elastimeutronscatteringrom hydrogeratomsweremeasuredvith aresolutionof
28 peV. The spectravereanalyzedwith anexplicit dynamicalmodeltaking into accountthe existenceof two typesof water: "immobile water”,
and”glassywater”. The modelfits very well all normalizedspectrain anabsolutescaleover arangeof spectrumcovering an enegy transferof
+300 peV. We deducedhreeimportantparametersa Q-independentraction of theimmobile waterp; a Q-independenstretchexponentb and
the Q-dependendveragerelaxationtime of the glassywater asfunctionsof temperatureagingandadditive. Fromtrendsof the agedependence
of thefirst parametgmwe obtaina quantitatve pictureof the kineticsof the curingprocessFromthe othertwo parametersagedependencef the
dynamicsof structuralrelaxationin glassywaterhasbeenestablishedor thefirst time. We foundthatthe additive hasa dramaticeffect on slowing
down the curingprocesf thecement.

C-163 In Situ Hydration of Portland CementMonitor ed by Neutron Diffraction

M. Castelloté, M. C. Alonsd', M. C. Andradé, J. Campd, X. Turrillas,

! EduardaTorrojalnstitutefor ConstructiorSciences

2 InstituteLaue- Langein

Ordinary PortlandCement(OPC) was mixed with DeuteriumOxide with a water/cementatio of 0.6 to monitor the hydrationin situ, while
acquiringdiffraction patternsavery 2.5 minutes. Two differentexperimentswere carriedout underdifferentheatingconditions.In onecase the
temperaturevas uniformly risenfrom room temperatureo 130°C at a heatingrateof 12°C/hr. In the secondcase the heatingwas performed
with intermediateplateauxat 40, 60 and80° C. The disappearancandappearancef relevantanhydrousand hydratedphasesvas quantifiedby
measuringthe diffraction intensities. The information obtainedby this in-situ techniquehasallowed improving the existing knowledgeon the
phenomenahat take placewhen hydratingOPC at moderatelyhigh temperatureswhich is of technologicaimportanceto the manufctureof
steam-curingf concretes.
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C-164 Characterization of Thermal-Spray Metallic NiCrAlY Depositsby Multiple Small-Angle Scattering

T.Keller', W. Wagnet, A.J. Allen?, J.llavsky?, S. Siegmanri, N. Margadant, G. KostorZ,

! Paul Scherrefnstitute,5232Villigen PSI, Switzerland

% Nationallnstituteof Standardsnd TechnologyGaithersiirg, MD 20899,U.S.A.

3 SwissFederalLaboratoriedor MaterialsTestingandResearchThun, Switzerland

4 SwissFederalnstituteof Technology8093Ziirich, Switzerland

The techniqueof multiple small-angleneutronscattering(MSANS), so far successfullyappliedto thermal-sprayceramics[1], hasnow been
extendedo thermal-spraynetallicdeposits ThesamplesinderinvestigatioraretechnologicallyrelevantNi basedNiCrAlY coatingsmanufctured
by differentsprayingtechniqueqatmospheri@and waterstabilizedplasmasprayingand flame spraying). MSANS measurement&ere madein
directionsparallelandperpendiculato the surfaceplane.Basedon empiricalconsiderationandthe analysisof SEM micrograph®f coatingcross
sectionsthe complex microstructuresveremodelledallowing for threedistinctvoid systemsEmploying the mostrecentMSANS formalism,the
experimentalbeambroadeningasa function of incidentwavelengthwas usedto derive the model parametersinderthe constraintsof MSANS
anisotrop, total measuregborosity andtotal surfacearea.The surfaceareawasobtainedfrom SANS analysisin the Porodregime. Relationships
to macroscopicoatingpropertiessuchaswearbehaiour [2] arediscussed[1] A.J. Allen, J.llavsky, G.G.Long, J.S.Wallace,C.C. Berndt,H.
Herman Acta Mater, in presg(2001).[2] T. Keller, W. Wagner J. llavsky, N.MargadantS. Siegmannet. al, submittedto the Proc.ITSC 2001.

C-165 First Principles Calculationsto Guide and Inter pret Neutron Spectroscopyof Materials

T. Yildirim?!,

1 NIST Centerfor NeutronResearch

We will presentseveral projectsat the NIST Centerfor NeutronResearchthat exemplify the power of neutronscatteringwhencombinedwith
first-principlescalculations. Systemsthat we will discussinclude new 40 K superconductoMgB,, solid cubane protonic-conductingxides,
andthe negative-thermal-gpansionmaterialZrwW,Og. The measuredtructuralanddynamicalpropertiesandtheir temperaturelependencieare
comparedwith thoseobtainedfrom first-principlescalculations.In mostcasesjmpressie agreementvasobtainedeven for systemsasdiverse
asvan der Waalsmolecularsolids and ionic oxides. Therefore,the first-principlescomputationaimethodwith its predictive power shouldbe
considerechsanindispensabléool for theanalysisof neutronscatteringdata.

C-166 Phasondisorder in icosahedralAIPdMn quasicrystals

W. Schweikd, N. Shramchent?, R. Caudron, R. Bellissent, M. Widon?,

! Institut fir FestlrperphysikdesForschungszentrumiilich, Germary

2 Laboratoireleon-Brillouin Saclay France

3 Departmenbf Physics Carngjie-Mellon University, U.S.A.

Diffusescatteringrom largesinglegrainsof icosahedrahIPdMn hasbeenstudiedn situ. Theanisotroy of thediffusescatterings well described
by phasordisorderaccordingo theelasticitytheoryof JaricandNelson.Thevariationof thediffusescatteringvith temperatureanberelatedto a

phasorsoftentingalong3-fold symmetrydirectionsatlower temperaturesyhichis dueto the closenessf oneof the possiblephasorinstabilities
predictedby Widom. Temperaturalependenabsolutephasoncoupling constantsare determinedrom the calibratedneutrondiffuseintensities
andnew modelsof theicosahedrastructure Possibleeffectsdueto phason-phononouplingarediscussed.

C-167 Structur e analysisof the disordered high-temperature modification | of KLiSO 4

Ch. Schert>?, G. Heger*, Th. Hahrt,

L Institut fur Kristallographie RWTH Aachen52056Aachen,Germary

2 LaboratoireLeonBrillouin, CEA Saclay 91191Gif-sur-YvetteCede, France

Thetwo high-temperaturenodificationsof KLiSO4, phasdl (708-949K, orthorhombicPcmn) andphasd (949-989K, hexagonalP63/mmc),
werestudiedby neutronandX-ray diffraction experimentson heatedsinglecrystals. The resultsobtainedwith both experimentatechniquesand
the reliabilities concerningthe descriptionof the disorderedbxygenatomsarecompared.Both high-temperaturenodificationsarecharacterized
by extremelydisordered50O, andLiO 4 tetrahedraandhighionic conductvity. Modification| shavs thestrongestiecreasef Braggintensitiesfor
higherdiffractionanglesandreqiresthelongestmeasuringimesfor sufficient statistics.Importantdiffusescatteringntensitiesvereobsered.

C-168 Temperature Evolution of Structur e of KL TN Single Crystals

A. Balagura, A. Beskrarny!, S.Borisov?, V. Simkin!, V. Trepalov?, S. Vakhrushe?,

! FrankLab. of NeutronPhysics,JINR, 141980Dubna,Moscaw reg., Russia

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

Resultsof neutronscatteringstudyof K _.Li, Tas—yNb, O3 (KLTN) singlecrystalsarereported. Earlier the giant relaxationpeakof dielectric
permittivity andformationof reentrantipole-glasstatewerereportedfor thesecrystal. Temperaturevolution of lattice parameteandthe width
of Bragg peakswas measuredising HRFD (JINR). No indication of the transitionto the tetragonalstate,expectedfor suchcomposition,was
found. Obseredbehaior canbeattributedto theformationof glassyphaseor slightly distortedrhombohedralerroelectricphase Measurements
of the temperatureavolution of diffuse neutronscatteringwere performed;the resultsare underevaluation. Work was supportedoy the RFBR
(grants99-02-1807400-02-16875)NATO LinkagegrantSA (PST CLG. 977348)5941andRussiarprogram’Neutronresearchesf Solids”

C-169 Structureand ionic conductivity in dopedLaGaO3;

H. Boysert, M. Lercl?, R. Gilles®, B. Krimmer®, D. Tobben$,

L nst.f. Kristallographie LMU MunchenAm Coulombvall 1, 85748Garching,Germary

2 Inst. f. Anorganischaund AnalytischeChemie, TU-Berlin, StraRedes17. Juni135,10623Berlin, Germary

3TU Miinchen/TUDarmstadtReaktorstationD-85747Garching,Germary

4 Hahn-Meitnefinstitut / SF2,Glienicker Stral3el00,14109Berlin,Germag

LaGaQ dopedwith lower valencecationscreatingvacancieon the oxygenlattice is a promisingmaterialfor technicalapplicationsdueto its
excellentoxygen-ionicconductvity, e.g.in fuel cells. E.g. Lag.oSro.1 Gay.sMdo.2O2.s5 shavs ahigherconductvity thanthecommonlyusedyttria
stabilisedzirconiaand allows lower operatingtemperaturesin orderto understandhe conductionmechanismandits temperaturalependence
neutronpowder datahave beencollectedbetweer2 K and1273K oninstrumentE9/HMI-Berlin. Variousanomaliesncluding a phasetransition
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from a monoclinicto a rhombohedrabistortedperovskite structurewere found which can be relatedto anomaliesin the conductvity curve.
Although thesedistortionsare small and no splitting of the reflectionsis directly obserable, the profile refinementechniqueallows a reliable
determinatiorof the monocliniccell. Diffusion pathwaysanddisorderarederivedfrom ananalysisof the atomicdisplacemenparameters.

C-170 Reorientation of anionsin ion conducting sodium phosphate,a ReverseMonte Carlo study of neutron diffraction data

P. Zetterstbm', R. L. McGreery!, A. Mellergard,

! The StudsvikNeutronResearch.aboratory NFL, UppsalaUniversity, S-61182 Nykoping, Sweden

Mary solidscontaininganiongroupsline SO2~ or PO2~ have hightemperatur@hasesvherethe anionshave rotationaldisorders Couplingbe-
tweentherotatinganionsandcations(paddleeffect) couldgive anincreasingconductvity of cationsin thesolid. Neutrondiffractionmeasurement
on sodiumphosphatén the high conductingphaseT = 648K wereperformed.A modelof the structurewere obtainedwith the ReverseMonte
Carlotechnique.

C-171 Structureand Li positionsin novel ManganeseOxide cathodecompounds
F.G.B.Oomg, M. Wagemakr', A. A. vanWell*, F. M. Mulder*,

LRI, Delft University of TechnologyMekelweg 15, 2629JBDelft, The Netherlands

2 Laboratoryfor InorganicChemistry Delft University of TechnologyJulianalaari36,2628BL Delft, The Netherlands

ThespinelLi[Ni ¢.sMn; 5104 (SpacegroupFd3m)is awell known high-wltagecathodematerial(4.7V vs. Li/Li *) thatcanbe usedin advanced
lithium ion batteries A new seriesof Mg dopedmaterialshasbeensynthesizeavith the compositiond.i[Mg , Nio.5—,Mn1.5]04 (0 < y < 0.15).
Mg was chosento increasethe electronicconductvity of the material. In orderto assignthe cationdistribution (Lit, Mg?t, Ni2t & Mn*t)
neutronandX-ray diffractionaswell asstructurerefinementave beenperformed Li wasfoundto resideonthe 8atetrahedrapositionswhile the
8b,fand16cpositionswerenot occupied.The Mg, Ni andMn shawv to belocatedon the expectedl6d positions.

C-172 Anion and cation dynamicsin ion conducting sulfatesand phosphates

D. Wilmer*, H. Feldmann, J. Combet, R. E. Lechne?,

L Institut fir PhysikalischeChemieand Sonderforschungsbereich4%;hlossplatz/7, 48149Miinster Germary

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

3 Hahn-Meitnesinstitut, Glienicker Str. 100,14109Berlin, Germary

Somecubic high-temperaturgphasef simpleinorganic saltscombinedynamicrotationaldisorderof their polyatomicanionswith fastcation

conductvity. The challengehereis to examinecationandaniondynamics their interactionandthe strongly disputedpossibleenhancementf

cationconductvity by anionrotation ("paddle-wheelmechanism”). We reportnew resultsfrom quasielasticmeutronscatteringexperimentson

severalion conductingrotor phasesyiz, z,Na;SOy4 - (1 — z),NagPO4 (z = 0.0,0.1,0.5), Li»SO4, andLiNaSQy. In the phosphatesystem
thelinewidths dueto anionreorientatiorandcationhoppingdiffer by up to threeordersof magnitudeallowing for acompletecharacterizatioof

bothtypesof motionin backscatteringndtime-of-flight measurement& hesituationin Li»SO4 andLiNaSO, is completelydifferent: hereboth

typesof motionhave asimilartime scale andtime-of-flight experimentgeveal bothdiffusionalandreorientationatontributionsto thequasielastic
scattering.

C-173 Deeplnelastic Neutron Scatteringon LiMn 304

A. J.M. Schmets, I. M. deScheppér, G. J.Kearlg/*,

! Interfaculty Reactornstitute(IR1), Delt University of Technology

We measuredvith the TOSCAspectrometefiSIS) theinelasticneutronspectrunof aLiMn ; O4 powderfor enegiesbetweerb and500meV, and
attemperaturebetweenl0 and50 K. For all temperaturesve obsere a sharpinelasticpeakat 13 meV with a weakrepetitionat 26 meV, while
theremainingspectrunis featurelessMostlik ely thesepeaksarisefrom local excitationsof the manganesspinsin the sample.

C-174 Time-evolution of phonon spectraduring the decompositionin ionic crystals

D. Caspary, P. Elter', G. Eckold!, F. Giithof!, A. HoseF,

! Institut fiir PhysikalischeChemie, Sonderforschungsberei@45, Universitat Gottingen, Tammannstré, D 37077Gottingen,Germary

2 Institut firr FestkorperforschungiZ Jidlich, D 52425Jillich, Germary

Real-timeinelasticneutronscatteringhasbeenusedo characteriséhemechanisnof decompositiorn silver-alkali halides.Thechemicaldemixing
processis associatedvith a splitting of acousticphononbrancheswvhich is obsered to take placewithin somel100s. Interestingly the Bragg
reflectionsexhibit a completelydifferenttime-behaiour: The adaptatiorof the equilibriumlattice parametersccurson a muchlongertime-scale
which is stronglytemperature-dependeriience, decompositionis governedby large cohereng strainswhich persistover along periodof time.
Therelaxationof thesestrainsleadsto anadditionalshift of the phononfrequencie®f the productphases.

C-175 Quasielasticneutron scattering study of silver seleniumhalides

A. G. Major', K. R. Whittle', W. S. Howells?, A. C. Barnes,

1 H H Wills PhysicsLaboratory University of Bristol, BS81TL, UK

2 |SIS Facility, RutherfordAppletonLaboratory Chilton, Didcot, 0X11 0QX, UK

Both silver chalcogenide$Ag. S, Ag. Se,andAg» Te) andsilver halides(AgCl, AgBr, andAgl) areknown to befast-ionsolidsin which thesilver
atomscandiffuse quickly in a sublatticeformed by the otheratoms. The presentwork aims at clarifying whethermixturesof thesematerials
(suchasAgs Sel)possessomparablgropertiesandwhethera systematiadependencenthe cation-to-aniorratio canbe obsered. Someof these
mixtureshave beenstudiedby quasielastimeutronscatteringoothin the solid andliquid phasesPreliminaryresults,obtainedfrom Bayesianas
well asmaximum-likelihoodfits, arepresented.

C-176 Structur eand Temperature Dependenceof the Lattice Dynamicsof the Superionic Conductors CaF; and LaF3
K. Schmalzt, D. Strauch, M. Koz&, F. Demmet, B. Dorne?, O. Lips®, M. Saad,

L nstitut fir Theoretischéhysik,Universitit Regenshirg, 93053Regenshirg, Germary

2 Institut Laue-Langein, 38042GrenobleCede 9, France
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3 Institut fur Festlorperphysik,TU Darmstadtf4289DarmstadtGermary

ThefluoridecrystalsCaF, andLaF; aresuperionicconductorsith astrongincreaseof fastionic conductvity at 1430K and1150K, respectiely.
We comparehestructuralanddynamicalpropertiesleterminedvith the helpof ab initio calculationswith resultsfrom inelasticneutronscattering
experiments.Phonondispersioncurvesreflectthe structureof a material. Moreover, in the caseof superionicconductorsadditionalinformation
for a deeperinsightinto the mechanisnof fastionic conductvity is hopedto be provided. Pavder (TOF) and single crystal (TAS) inelastic
neutronscatteringstudieshave beencarriedoutto investigatehetemperaturelependencef thelatticedynamicsof thesesystems.Wobseredan
anomalousofteningof onephononmodein CaF, whichis attributedto oscillationsin thefluorinesublattice In contrastfor LaF; we have detected
a shift to higherfrequenciedor one modeassignedo fluorine vibrationswith increasingtemperature The line widths of thesemodesincrease
enormouslywith temperaturealculatedfrequencieseasonablyagreewith experimentaldata. The temperaturelependenceill be calculatedby
meansof ab-initio moleculardynamicsimulations.

C-177 Characterization of the Intermediate-range Order in new Superionic Conducting Ag>S-Agl-AgPOs; Glassesy Neutron Diffrac-
tion

E.Kartini>2, S. Sumint&, S.J.Kennedy, K. Itoh*, T. Fukunag4, T. Kamiyama,

! NeutronScienceL_aboratory(KENS), Instituteof MaterialsStructureScienceKEK, TsukubaJapan

2 R&D Centerfor MaterialsScienceand TechnologyNuclearEnegy Ageng, KawasanPuspiptekSerpong)ndonesia

3 NeutronScatteringGroup,AustralianNuclearScienceand TechnologyOrganisationMenai, NSW 2234, Australia

4 ResearchReactornstitute, Kyoto University, Kumatori-cho Sennan-gunQsakaJapan

Superionicconductingglassesare of considerabléechnologicainterestbecausef their useinbatteries sensorsanddisplays. We have investi-
gatedthe new ternarysystemsAgl-Ag.S-AgPQ with theratio of Agl:Ag2Sis 1:1. Thenew systemAgl-Ag2S-AgPQ, for Agl+Ag-» S fraction
lessthan82 mol%, yields glassesWe have usedneutrondiffractiontechniqueto obtainthe total scatteringstructurefactorof this systemat room
temperaturdoy usinga HIT, spectrometeat High Enegy Accelerator(KEK), TsukubaJapan.As for Agl-AgPO; glassesthe S(Q) shaws an
anomaloushjow Q in therange0.6to 0.9 A-'. This peakis not obsered in the correspondingylassAg.S-AgPQ; or the pure AgPO;. The
prepealdependstronglyon the dopantsalts. Its intensityincreasessthe amountof (Ag. S+Agl) increasesndthe peakpositionshiftsto lower
Q asx increases.The prepeakintensity decreaseslso proportionallyto numberdensitiesof the glasses.This peakcanbe associatedvith an
intermediatestructureof particleslying insidea continuouosostwith theinterparticledistancebetweer anleA[l]. [1] J. SwensonA. Matic,
C. Gejke,andL. BorjessonPhys.Rev. B 60(1999)12203
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C-178 SANSstudy of concentration effectin ferr ofluids

M. Balasoil’?, M. Avdees™3, V. Aksena/’, D. Bica®, L. Rost&, J. Kohlbrechet, L. Veka$,

! FLNP, JINR, Dubna,Russia

2 1SS, BucharestRomania

3 RISSRBudapestHungary

4 Laboratoryof magnetidluids RAS, Timisoara,Romania

® psl,Villigen, Switzerland

The effect of magneticparticleconcentratioron the structureof three-andfour-componenferrofluids (the magnetiteandoleic acidin benzene,
themagnetiteandtwo modificationsof dodeglbenzenesulphoniacidin heary water)wasinvestigatedy small-angleneutronscattering SANS).
A decreasén the width of surfactantshellscovering magneticparticleswith increasen the particle concentratiorwasobsered. In the caseof
thefour-componenferrofluidsa significantrelative contrasbetweerinnerandoutersurfactantshellswasrevealed which canbe explainedby the
factthatchangesn the structureof only the outershell (surfactantinterlacing,aswell assolventpenetration}ake place.

C-179 Neutron Small Angle Scatteringon Liquid Helium in the Temperature Range1.5-4.2K

Yu.M. Tsiperyuk!, R.R May?,

! P.L.Kapitzalnstitutefor PhysicalProblemsRAS, 117334Moscawv, Russia

% InstituteLaue-Langein. GrenobleCede 9, France

The smallangleneutronscatteringrom liquid heliumat saturatedrapourpressuren thetemperatureangefrom 1.5to 4.2 K wasmeasureavith
theinstrumenD22 of thelLL Grenobleatawave lengthof 4.6Aand8A. Thezeroanglecrosssectionis monotonicallydecreasingvith decreasing
temperatureand doesnot shav ary singularity at the lambda-point. On the other hand,we obsere a changeof the slopeof the temperature
dependencef the secondnomentumof the pair correlationfunction (correlationlength)at the lambda-pointhatreflectsthe transitionof liquid
to the superfluidstate.The comparisorof the staticstructurefactorwith X-raysdataia alsopresented.

C-180 The structur e and dynamic propertiesof liquid phosphorusoxychloride POCIs from neutron scattering experiments

A. G. Novikov', O. V. Sobole*,

! Instituteof PhysicsandPaver Engineering

Thestructureandmicrodynamicf liquid phosphorusxychloridePOCE areinvestigatedy neutrondiffractionandinelasticneutronscattering.
Thestructureresultsarein agreementvith that,obtainedby X-ray diffractionanddemonstrat¢he wide peculiarity connectedvith intermolecular
interactions.The analysisof inelasticscatteringexperimentis performed basingon simplified approacheandphenomenologicahodels.In the
frameof thisapproactit wasdiscoveredthequasielastipeakscouldbedescribedy two-Lorentziarrepresentatiorgorrespondingo superposition
of coherentindincoherentomponentsf quasielastiscattering The Q-dependencef half-widthsat half maximumfor quasielastipeakseveals
theseldifusionin liquid POCE proceeddik e jump one.Fromanalysisof inelasticneutronscatteringesultsthegeneralizedrequeng distribution
of chlorineatomswasextractedandits intermolecularegion representedssuperpositiorof vibrationandlibration molecularmodes.In thelimits
of our experimentalkonditionsthe existenceof collective modein liquid POCk wasnotobsered.

C-181 Thermodynamic Functions of Liquid Potassiumfrom Slow Neutron FrequencySpectrum

M. Zaezje', A. Novikov?, V. Savostint, A. Shimlevich!,

! Instituteof PhysicsandPower EngineeringBondarenk Sq. 1, 2490200bninsk,Kalugareg., Russia

The generalizedrequeng spectrumof liquid potassiumat the temperaturgange340 K - 550 K was obtainedby meansof inelasticneutron
scattering[1]. Firstlink to thermodynamicsvas performedby evaluationof the isochoricspecificheatCp [2]. Following the single harmonic
oscillator formalism developedin [3] and integrating throughthe whole frequeng region we calculatedfree enegy A, internal enegy E and
entrofy S. Satishctoryagreemenwith referencedata[4] is achiezed. An attemptto broadthis techniqueto the potassium-oxygesystem(1.8,
5.1and8.5%at of oxygen)is presentecdswell. [1] M.V. Zaezje, M.N. Ivanassky, A.G. Novikov, V.V. SavostinandA.L. Shimkevich, Russian].
Phys.Chem(New York, Plenum)68, p. 240(1994).[2] M.V. Zaezje, A.G. Novikov, V.V. Saostin,J. Non-Cryst. Solids250-252,p.120(1999)
[3] D.A. Zichi andP.J.Rossly, J.Chem.Phys.86b), p.2823(1986). [4] Handbookof Thermodynami@nd TransportPropertieof Alkali Metals,
ed.R W Ohse(Blackwell, Oxford, 1985),p 753.

C-182 Phonondispersionin austenitic stainlesssteels

M. Holzel', S.A. Danilkin?, A. Hosef, T. Wieder, H. Fuess$,

! MaterialvissenschafffU Darmstadt

2 Hahn-Meitnesinstitut, Berlin

3 RWTH Aachen

Ultrasonicstudiesof austeniticstainlesssteelallowed the determinatiorof elasticconstant@ndengineeringelasticmoduli. Theseinvestigations
reveal the complicatednterplay of alloying elementsandinterstitial nitrogenon the elasticpropertiesjn disagreementvith modelcalculations
basedon continuummechanics.We reporton phonondispersionmeasurementsf austeniticstainlesssteel Fe-18C¢12Ni-2Mo and Fe-18Cr

16Ni-10Mn. Dataare analysedoy model calculationsbasedon Born - von Karmantheory using leastsquaredit procedurego evaluatethe

interatomicforce constantsglasticconstantsand engineeringelasticmoduli. Previous investigationsshav in generalgood agreemenbetween
modelcalculationsandexperimentaldata. Elasticconstant®f Fe-18Cr12Ni-2Mo obtainedby leastsquareditting of thelinearpartof dispersion
branchesgreewell with previous predictionspasedn ultrasonicmeasurementsf elasticmoduli.

C-183 Disorder Type and DegreeEffect on Vibrational Spectraof Complex Perovskites.

S.Gvasaliyd, S.Lushnilov', I. Sashif,

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

2 FLNP, JINR, Dubna,Russia

Generalizedlensityof thevibrationalstatesG(E) of anumberof comple perosskiteshasbeenstudiedasa functionof temperatureisingkDSOG-
M spectromete(JINR, Dubna). The measurementwere carriedout at the rangeof 10 K - 290 K. Obvious correlationof the anomalougem-
peraturedependencesf G(E) and dielectric permeabilityof thesecompoundswvas obsered. In the reportwe will discussthesefeaturesfor
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PbMg; /3Nb,/303 (PMN), PbSg /»Tay /203 (PST),PbMg; /3Tas ;303 (PMT) andBaMg, /3 Tay /303 (BMT) compounds Disordereffect on Ra-
manlight spectreof thesecompoundwill beconsidered.

C-184 Neutron and Raman scattering studiesof [K 1_; (NH4)]sH(SO4)> mixed crystals

J.Watanabg, L. Smirno/>3, I. Natkanieé*, A. Balagure?, A. Beskrarnyi?, M. Kasahar3, T. Yag?,

! Departmenbf EngineeringUniversitadi Bergamo,Viale Marconi5, 24044Dalmine, Italy

2 FrankLaboratoryof NeutronPhysics 141980Dubna,Moscawv region, Russia

3 SUC SSCRF Instituteof TheoreticakndExperimentaPhysics,117259Moscav, Russia

4 H.Niewodniczanskinstituteof NuclearPhysics31-342Krakow, Poland

% Researchinstitutefor ElectronicScience HokkaidoUniversity, Sapporop60-0812 Japan

Neutronpowderdiffraction (NPD), inelasticincoherenneutronscatteringlINS) andRamanscattering RS) of

[K1—2(NH4);]sH(SOy): arecarriedout for x=0.0,0.1and0.7 at 300 and 10 K. RS spectrashav noticeablechangesn widths of nul andnu3
innermodesof SO4ionsandsplitting of the modes relatedwith H-bondin enegy region 480-560cm™!, with coolingthetemperaturdor x=0.0
and0.1. H-bondmodefor samplewith x=0.7 is not obsered, nui, (i=1, 2, 3, 4) inner modesof SO4aresplit at 300K andthe splitting of these
modesareincreasedtlow temperatureThe NPD spectradont exposephaseransitionwith coolingthetemperaturdor x=0.0and0.1, but shav

changeof diffractionspectrafor x=0.7 for accountof phasetransition.ThelINS spectraarein accordancaith Ramanspectra.

C-185 Inelastic neutron scattering and lattice dynamical studiesof BaFCl

R. Mittal!, S.L. Chaplot, A. Sert, S.N. Achary’, A. K. Tyag?,

! Solid StatePhysicsDivision, BhabhaAtomic ResearctCentre, Trombay Mumbai400085, India

2 Applied ChemistryDivision, BhabhaAtomic ResearciCentre, Trombay Mumbai400085, India

The matlockite structuredcompoundge.g. BaFCl) on dilute-dopingwith rare earthions are of technologicalimportancefor its X-ray image

storageproperties.The knowledgeof their thermodynamigropertieswould be usefulin designingnewv andimproved materials.We reportthe

measurememf phonondensityof statesfor BaFCl usingthe triple axis spectrometeat Trombay A rigid ion lattice dynamicalmodelis used
for theinterpretatiorof the experimentakresults.The modelis thenexploitedfor the calculationof high pressurendtemperature¢hermodynamic
propertiesof BaFCl.

C-186 Phonondispersionrelationsin andalusiteand sillimanite, Al»SiOs
P. Goel', M. N. Rad', N. Choudhury, S.L. Chaplot, S.Ghosé, M. Yethiraf,

1 Solid StatePhys.Divn., BARC, Mumbai400085, India

% Dept. of Earth& SpaceSci.,Univ. of WashingtonWA 98195

3 Solid StateDivn., ORNL, OakRidge, TN 37831-6393

Themineralsandalusiteandsillimanitefind extensve applicationsn geothermometrgndgeobarometryStudiesof thephononspectraof minerals
areimportantfor a microscopicunderstandingf their thermodynamigroperties We reportmeasurementsf the phonondispersiorrelationsof
andalusiteand sillimanite along varioushigh symmetrydirectionsusing the Dhruva reactor India andthe ORNL facility. The planningof the
experimentsandtheir analysiswasbasedon a lattice dynamicalshellmodel. The modelhasbeensuccessfullyusedto derive the high pressure-
temperatureghermodynami@ropertiedik e the equationof state specificheatandthermalexpansion.

C-187 Lattice dynamicsin rhodochrosite, MnCO 3

M. N. Rad, S.L. Chaplot, P. Goel', S.Ghosé,

! Solid StatePhysicsDivision, BhabhaAtomic ResearctCentre, Trombay Mumbai400085, India

2 Departmenbf EarthandSpaceSciencesBox 351310,University of Washington Seattle WA 98195

Phonondispersioncurves alongthe threefoldaxis [111] andthe phonondensityof statesof the externalmodesin rhodochrositeMnCOs have
beenmeasuredy inelasticneutronscatteringemploying thetriple axis spectrometeat Dhruva reactor Trombay Lattice dynamicscomputations
basedon atransferablgotentialmodelrevealthe differencesn the phononpropertiesof theisostructuraminerals,calciteandrhodochrositeand
their manifestationsn variousthermodynamiauantities. The calculateddispersioncurves and phonondensityof statesarein goodagreement
with experiments The obtainedresultsprovide a strongexperimentabasisto validatethe potentialmodel.

C-188 Fine structur e of phonon dispersioncurvesin lead

A. S.lvano/*, A. Yu. Rumiantse?,

! Institut Laue-Langein, 38042Grenoble France

% RussiarResearciCentre’K urchatw Institute” 123182Moscaw, Russia

Leadis the first metalwherethe Kohn anomalieson phonondispersionbrancheswvere identified but so far the full picture of the anomaliesof

electron-ioninteractionin this metalis missing. Herewe presenthe detailedmeasurementhe phonondispersioncurvesin principal symmetry
directionsof the crystallattice of lead. The derived wave vectordependenciesf the phonongroupvelocitiesexhibit a numberof irregularities
which cannotbe all describedn the approximationof the sphericalFermi surface. It is shavn that the superconductingghasetransitiondoes
not affect the shapeandstrengthof the obsered anomaliesvhile the BCS parametersf leadwould anticipatesomemeasurablehangesin the

high-resolutiormeasurementsf the low-frequeng part of the TA(111) phononbranchwe have found a pronouncechon-symmetridine shape
of the one-phononresonancem the neutronscatteringcross-sectionThis effect is not visible in lowerresolutionruns. The phononline shape
remaindargely unchangedvhenmeasuredh differentBrillouin zones.Theasymmetrygraduallydiminishesatlargerphononwave vectors.There
arenoirregularitiesdetectedn the phononline shapefor the TA(110) branch.A chage-fluctuatiormodel,derived earlierfor transitionmetals,is

attemptedo describethe phononspectrunof lead.

C-189 AnomalousPhononBehaviour in V3Si

M. Yethiraj ,

! 0akRidgeNationalLaboratory Oak Ridge TN 37831-6393USA

In earlierstudiesof phononsin V3Si, a gradualsofteningof the TA hhO modewas obsered and attributedto the martensitictransitionin this
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compound,which precedeghe onsetof superconductity by a few degreesK. In this work, the temperaturadependencef this mode was
studiedingreaterdetail and it is shavn that while the TA hhO mode startsto softenat relatively high temperatureg>200K), an anomalous
softening,which is ratherlocalizedin q, occursjust beloeT.. Theintensityof this peakcorrelatesvell with the orderparameternsa function of

temperatur@andappliedfield. Similaritiesbetweerthis andthe borocarbidesuperconductorsuggestshe existenceof a commonmechanisnfor

the superconductingransition.

C-190 Obsenwation of the Gap-Modesin Interstitial Alloys

S.Morozo', A. Beskrorny?, S. Danilkin®, 1. Antoshind, S. Tereha®,

! Institutefor PhysicsandPawver EngineeringObninsk,Russia

2 JointInstitutefor NuclearResearchDubna,Russia

3 Instituteof NuclearPower EngineeringObninsk,Russia

In paperthe experimentakpectraof N andC impurity atomsvibrationsin interstitial phase®n the basisof V andNb arepresentedin spectreof
inelasticscatteringdf neutronsvell definedsingularitiesn agapbetweeroptic modesandspectrunof hostatomswereobsered (eps=45meVand
eps=35meV for phase®nthebasisof V andNb respectiely). Thereis no clearansweron a questionabouta natureof theseoscillations.These
modesmay concernto quasi-molecularibrations(we meansthe vibrationsof hostmatrix atomswhich arethe nearesneighborsto impurity),
or may be determinedyy vibrationsof pairsof interstitialatoms,or to have anothemature. Possiblemechanism®f gap-modegormationin the
metal-impurityinterstitial alloys are discussed.The presentresearchs supportedby RussianFoundationof Basic ResearchgrantNo. 01-03-
96009.

C-191 ~ formation and growth in the Nickelbasesuperalloy SC16.

G.Brund', H. Pintd', W. Reimers,

! Hahn-Meitnernstitut, Glienicker Str. 100D-14109Berlin, Germay

An in-situ studyof thekineticsof theformationandgrowth of they-phasen the singlecrystalNi-basesuperally SC16wascarriedoutby means
of NeutronDiffraction. This alloy hasgot bothindustrialapplicationgturbinebladesfor power generationjandscientificinterestbecausef its

modelling properties(small numberof components).On cooling from the solvustemperaturg1250 C) the ~y-precipitatephasereappearsnd

the differentstagesformation, growth and concurrentcoarseningcould be followed by meansof a superstructureeflection. Resultsshav that

at every temperaturél < 1200°C anincreasingvolumefraction of v canbe found with decreasindemperaturetill a saturationaround80®°C

occurs. An Avrami-like growth law is applicableat every temperatureand the isothermalreactionrateshave got a maximumaround105C C,

wherethe competingprocessesind equilibrium. This explains the pseudo-Arrheniudehaiour which doesnot agreewith a pure coarsening
Lifschitz-Slyoza/-Wagnertime law.

C-192 Neutron Diffraction Study of (Mo, W)Si» Prepared by Self-PropagatingHigh-Temperature Synthesis

Y. Chol', J.S.Le€,

! Departmenbf Metall. & MaterialsEng. SunmoorUniversity AsanChungnanB36-840S-Korea

2 HANARO Center KoreaAtomic Enegy Researclinstitute, Daejeon 305-600,S-Korea

Neutrondiffraction study of (Mo, W)Si.» powderspreparedoy self-propagatindhigh temperaturesynthesiswvas carriedout to investigatethe
effect of tungsteradditionon the phasestability andformationmechanismThe powder neutrondiffraction patterndrom 5 to 155weremeasured
atroomtemperaturaisingthe 32-detectohigh resolutionpowder diffractometefHRPD) at KAERI. Monochromatineutronswith awavelength
of 0.18339nm were obtainedfrom a Ge(331)monochromatowith a 90° take-off angle. The Rietveld refinementbf eachpatternscorvergedto
goodagreemeny(®>=1.882.24). Thelattice parameteof the SioMo phasevasobtainedrom theRietveld refinemenasfollowings: a=0.3204m,
¢=0.7844nm. As tungstercontentsincreasesaandc valuesof thelattice parametershangesnto 0.3207nm and0.7839nm. Themicrostructural
andchemicalanalysisof thefinal productsby electronmicroscoly andneutrondiffractometryindicatedthattheformationof (Mo, W)Si» occurs
via dissolutionof Mo andW into Si meltfollowed by silicide precipitation.

C-193 Neutron Diffraction Analysis of Titanium Carbide Fibers Formed by Self-propagatingHigh Temperature SynthesisReaction

H. S.Shim', J.S.Le€, Y. ChoP, V. En?,

! HANARO Center KAERI, Dukjin-Dong Yusung-Ki P.O. 150,305-600,S-Korea

2 SunmooriJniversity, AsanChungnanB36-840S-Korea

3 Instituteof NuclearPhysicsUzbekistan

Neutrondiffractionanalysisvascarriedoutto studytherelationshipbetweerthenon-stoichiometriumberof titaniumcarbideandits microstruc-
tural developmentduring self-propagatindigh temperaturesynthesigeaction. The final morphologyof the titanium carbidewas controlledby
the processingarametersuchasmixing media,pressureinitial powderssizeandcompositiongo have differentshapef powders,fibersand
whiskers. Titanium carbidefiberswith 80 um in diameterandwhiskerswith lessthan0.3 um in diameterandfine poverswereachiezedthrough
the SHSreaction. Neutrondiffraction analysisshaved that the non-stoichiometrimumbersof the titanium carbidefiber, whiskersand povders
were0.68,0.89and0.91, respectiely. The microstructuralobsenation and measuremerihe reactiontemperaturgevealedthat the formation
mechanisnis relatedto a liquid-solid reactionincluding the diffusion procesof carbonatominto liquid titanium.

C-194 SANSexperimentson Nb(C,N) and MnS precipitatesin HSLA steel
N. H.vanDijk!, S.E. Offermart, W. G. Bouwmart, M. Th. Rekweldt', J. Sietsma, S.vanderZwaad, A. Bodir®, R.K.H. Heenaf,

LIRI', NM, TU Delft, Mekelweg 15,2629JB Delft, The Netherlands

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

3 CORUS,RD&T, 1970CA 1IJmuiden,The Netherlands

4 SIS, RAL, Chilton, Didcot, 0X11 0QX, UK

Thesizedistribution of precipitatesn high-strengtbow-alloy (HSLA) steelshasbeenstudiedusingsmall-angleneutronscattering SANS)athigh

temperaturesThreesampleswith differentniobium concentration$0.00,0.05,and0.10wt.%) wereslowly heatedrom atemperaturef 910to

1200 C. With increasingemperatureshe scatteredntensity stronglydecreaseasthe precipitateggraduallydissole or coarsen A comparison
betweerthe overall particlesizedistributionsof the 3 differentmaterialsindicatetwo differentcontritutions: Nb(C,N) precipitateswith a radius
of about5 nmandMnS precipitateswith aradiusaround20 nm.
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C-195 Polarized SANSstudy of microstructural evolution in a martensitic steelfor fusion reactor

R. Coppold, H. Glattli%, M. Valli?,

! ENEA-CasacciaFIS, CP2400,00100Roma- |

2 CEA-SaclaySPECandLaboratoirel_&onBrillouin (CEA-CNRS),91191Gif-sur-Yvette- F

3 ENEA-BolognaFIS, V. Don Fiammelli2, 40129Bologna- |

Owing to their goodresistanceo radiationeffects, ferritic/martensiticsteelare currently consideredasattractive candidategor the construction
of future fusion reactors.This contritution presentghe resultsof a polarizedSANS study carriedout on modified martensiticsteelDIN 1.4914
(MANET) originally developedfor the Next EuropeanTorus (NET) project. The measurementeere carriedout by the PAPOL instrumental

Laboratoirel éonBrillouin (CEA-CNRS,Saclay)with the aim of investigationsCr redistribution phenomenan the martensiticmatrix following

differentthermaltreatmentsin fact,asit is known by previous microstructuralnvestigationsandmechanicatestssuchphenomenglay a crucial

rolein ductile-to-brittletransitionchangesinderirradiation. Thenuclearmagnetidnterferenceermandthesizedistributionsobtainedconsidering
separatelythe nuclearand magneticSANS componentshav thatthe Cr-rich aggr@atespresenimmediatelyafter quenchingdissohe even for

shorttemperingtreatmentwith consequenthangesn precipitatecomposition.Theseresultsarediscusseavith referenceao materialstability in

serviceconditions.

C-196 In-situ SANSinvestigationof precipitate microstructure at elevated temperaturesin Re-rich Ni-basesuperalloy

D. Mukheriit, P. StrunZ-2, R. Gilles*, J. Roslef, H. Fuef, A. Wiedenman,

! TechnischdJniversitit Braunschweig38106BraunschweigGermary

2 Hahn-Meitnefinstitut (HMI), Glienickerstr 100,14109Berlin, Germary

3 NuclearPhysicsnstitute,25068ReznearPrague CzechRepublic

4 TechnischeJniversitat DarmstadtPetersenst23, 64287DarmstadtGermary

Investigationof thegammaprime (gp) precipitatemicrostructureén Ni-basesuperallgs athightemperatures animportanttasknotonly from the
scientificbut alsofrom thetechnologicapoint of view. E.g.,a preciseknownledgeof the gp-solutionwindow (homogenizingemperaturén single
phasegammearegion)is neededo eliminateharmfulsegregationin castalloys. SANSis areliablemethodfor in-situtestat extremeconditionsand
is thussuitedfor the obseration of gp-precipitatedissolution. SANS wasemplgyed for obsenation of the gp dissolutionin Re-richsuperallgs.
Temperaturelependencef the volume fraction and the size distribution of precipitatesaswell asotherparametersvere determinedrom the
measurecnisotropicscatteringcunes.
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C-197 SANSexamination of precipitate microstructurein Ni-basesuperalloys

P. StrunZ'2, G. Schumachér, D. Mukherji®, R. Gilles*, J.Zrnik®, A. Wiedenmanh,

! Hahn-Meitnerinstitut (HMI), Glienickerstr 100,14109Berlin, Germary

2 NuclearPhysicsinstitute,25068ReznearPrague CzechRepublic

3 TechnischaJniversitait Braunschweig38106BraunschweigGermary

4 TechnischeJniversitat DarmstadtPetersenst23, 64287DarmstadtGermary

5 TechnicalUniversity Kosice,Letna 9, 04200K osice,Slovakia

Ni-basesuperallgs are suitedfor high-temperatur@pplications. Their excellentmechanicabpropertiesoriginatein two-phasemicrostructure:
orderedgammaprime (gp) precipitateeembeddedn gamma-phasenatrix. SANS had beenusedfor investigationof precipitatemorphologyin

single-crystahswell aspolycrystallinealloys for mary yearsin HMI. An overview of applicationof themethodto theresearchof thesematerials
is presented Along with the sizeanddistanceof precipitatestheir shapecanbe examinedfor single-crystakpecimensin specialcasesSANS

is ableto detectlow volumefraction of orientedphasestherthangp. Evolution of microstructureat high temperaturesanbe investigatedn

situ. Selectedxamples(creepexposedspecimensdissolutionof gp at high temperaturedpng-timethermally exposedalloy) are presentedo

demonstratéhe possibleoutputof SANS studies.

C-198 structur e Investigationson RussianReactor Pressue VesselSteelsby Small Angle Neutron Scattering

A. Ulbricht!, J.Béhmert, P. StrunZ, C. Dewhursf, M.-H. Mathort,

! ForschungszentrutRossendoré. V.

2 HMI Berlin

3 ILL Grenoble

4 LLB Saclay

The effect of radiationembrittlementhashigh safetysignificancefor RussianvVVER reactorpressurevesselsteels.Heatsof baseandweld metal
of theas-receiedstate jrradiatedstate(up to fluenceof 10?° n/cn?) andpost-irradiatiorannealedtatewereinvestigatedy SANSto getinsights
aboutthe microstructurafeaturescausedy neutronirradiation. The SANS intensitiesincreasen the momentuntransferrangebetweer0.8 and
3 nm~! for all materialcompositionsn the irradiatedstates. The size distribution function of the irradiation-inducediefectshasa pronounced
maximumat a radiusof 1 nm. Their volume contentvariesbetween0.1 and 0.7 vol.% dependingon materialcompositionand increasesvith
the neutronfluence. The comparisorof nuclearandmagneticscatteringndicatesthatthe defectsdiffer in their composition.Thermalannealing
reduces/olumefractionof irradiationdefects.

C-199 Micr ostructural Changesin Long-time Thermally ExposedNi-baseSuperalloy studied by SANS

J.Zrik!, P. StrunZ-%, P. HornaK , A. Wiedenmanf, V. Vrchovinsky!,

! TechnicalUniversity of Kosice,Dept. of MaterialsSciencePark Komenskho11,04001 Kosice,Slovak Republic

2 Hahn-Meitner-Institute,Glienicker str. 100,14109Berlin, Germary

3 NuclearPhysicsinstitute,25068ReznearPrague CzechRepublic

The presenteddmall-AngleNeutronScattering( SANS) experimentwasa crucial partof a broaderinvestigationof a long-timestructuralstability
of polycrystallinenickel basesuperally andits effect on the subsequentreepcharacteristicsThe resultsof testinghave shavn thatlong-time
isothermalexposureat temperatureof 430° C up to 25 000 hourschangedhe alloy creepdeformationbehaiour andcreeplife decreasedvith
prolongedtime of thermalexposure. While structureanalyse TEM) shaved no evidenceon morphologicaland/ordimensionalgammaprime
changahe SANStechniquéhasrevealsignificantchange®f thegammaprimemorphologyalreadyaftertheshorteghermalexposition. TheSANS
experimentcontributedto the clarificationof the above discrepang andcollecteddatacoveredthe scatteringvectormagnituderangesuitablefor
determinatiorof the precipitatesizes.Theresultingparametersn size,distribution, meandistanceandmeansizeamongthe precipitatesnadethe
evidencethatboththe sizeandthedistanceincreasen the bulk of thealloy with theincreasinghermalexposure.

C-200 SANSinvestigationon precipitation hardening of two-phasegamma-TiAl alloys

P. Starort, U. ChristopH, F. Appel', H. Clemens,

! GKSSForschungszentrun21502Geesthachtermary

Two-phasditaniumaluminidealloys arebeingconsideredslight weight materialsto replacenickel-basedsuperallgs in somehigh temperature
aero-engineapplications.However, at anintendedservicetemperaturef 700° C the strengthand creepresistancef the titanium aluminidesare
inferior to thoseshawn by superallgs. Therefore precipitationhardeningtreatmentsising carbonadditionsweretestedfor animprovementof
the strength.As revealedby transmissiorelectronmicroscoy (TEM), ageingof a Ti-48.5 at% Al-0.4 at% C alloy for 24 h at 750° C leadsto the
formationof perorskite type precipitatessignificantlyimproving the high temperaturestrength. The sizedistribution andvolumefraction of the
perovskite precipitateaveremeasuredisingsmall-angleneutronscattering SANS). Theresultsafterextendedageingperiodswill be discussedn
connectiorwith thecorrespondingield stresseandcreepbehaiour of the material.

C-201 The Precipitation of NbC on Dislocationsin Austenite
Y. Wand, H. Zurob',

! Departmenbf MaterialsScienceandEngineeringMcMasterUniversity, Hamilton, Ontario,Canada

The precipitationof NbC in austenitas akey stepin the productionof microalloyed steelsaswell asseveralimportantgradesof stainlesssteel.
In the preseninvestigation SANSwasutilized to studythe precipitationkineticsin a modelausteniticalloy with a high SFE(69.2%Ni,29.7%Fe,
0.851%Nband0.114%C).Thekineticsweredeterminedat 973K for a non-deformedsampleaswell assampledeformedby 20 and30%. The

effect of deformationis to increasethe rate of precipitationandto reducethe precipitateparticle size. We wereableto detectprecipitatevolume
fractionsassmallas0.1%. In addition,we wereableto extractinformationon the evolution of particleshapeanddistribution. This informationis

particularlyvaluablebecausehetraditionaltechnique®f extractionreplicasandHRTEM areunableto reliably measurearticlesthataresmaller
than3 nmin diameter

C-202 Effect of Nitr ogenon SANSin Fe-Cr-Mn-Ni-N Austenite
V. M. Garamus, V. M. Naduta?, R. Willumeit?,
! GKSSResearciCentre, Geesthach?1502,Germary
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2 G.V. Kurdyumu Institutefor Metal Physicsof theN.A.S. ofUkraine,Kyiv 03680,Ukraine

Our previous studyof SANS in the Fe-18%C¥10%Mn-16%Ni-0.5%Naustenitehasshovn that thereareinhomogeneitiesf colloid sizein the
steelaftersolutiontreatmentvhich arecharacterizedy fractallik e structurg[1]. We assumedhatfractal propertiesareassociateavith the effect
of Ni andN on atomicdistribution andmagneticstructure.To checkthis assumptiorthe SANS (g = 0.006- 0.25)wasmeasuredn the steelswith
differentnitrogencontent(0.06,0.17,0.5%N).1t wasshavn thatdifferentialcross-sectiomf neutronscatteringn austenites changedwith the
nitrogenconcentrationThe SANScurvesweretreatedwithin the Porodapproximatiorandthe datawerecomparedvith the previousobsenrations
[1]. [1] V.M. Nadutw, L.A. Bulavin, V.M. GaramusMater Sc. Eng. A264 (1999)286-290.

C-203 Orbital, Chargeand Spin Ordering in Bi;_,Ca,MnO 3 (x>0.5): Implications for PhaseSegregation

A. Llobet"?, J.L. Garcia-MunoZ, C. Frontera, C. Ritter’, M. Respaut}, J. M. Broto*, M. J. Martinez-Lopé&, M. A. G. Arand¥,

! Institut de Cienciade Materialsde BarcelonaC.S.1.C.Spain

2 Los AlamosNationalLab, MST-10, Los Alamos,New Mexico 87545,USA

3 InstituteLaueLangein,Grenoble France

4 SNCMPandLPMC, INSA, Complee scientifiguede Rangueil, Toulouse,3107France

5 |nstitutode Cienciade Materialesde Madrid, C.S.1.C.Spain

5 Departamentale Quimica Inorganica,Cristalografay Mineraloga, U. de Malaga.Spain

The tendenyg toward the formation of chage inhomogeneitiesn manganitesand other transitionmetal oxidesis stimulatingconsiderablesx-

perimentalandtheoreticalresearch.The presencef lattice polarons disorderedr forming orderedstripesis intimately relatedto the transport
propertiesof thesematerials. The strongrelationshipbetweenCMR and phaseseparatiormakes nanoscopiand macroscopighasesegrega-
tion a currenthot topic that deseres muchattention. We have investigatedi) chage/orbital-orderingand (ii) phasesegregationphenomenan

Bi1—.Ca,Mn0Os (0.5 < z < 1) usinghigh-resolutiomeutron(NPD), ultra-highresolutionsynchrotron(SXRD) powder diffractionandmagneto-
transportechniquesWe focusonthelow temperatur@hasesegregationphenomenabseredin this portionof thephasediagram the percolatve

natureof the metal-insulatotransitionsand CMR effects. The very preciseresultsshav thatthe presencef tiny compositionafluctuationsis at
theorigin of themacroscopiphasesegregationfor x>0.75. Our studyproposes revision of the single-phaseoncepteferredto theseoxides.

C-204 Porosity and Grain Structur e of NanophaseYSZ Films Grown on Polycrystalline AL O3 Substrates

W. Wagnet, J.A. Eastmag,

! Paul-Scherretnstitute, CH 5232Villigen PSI, Switzerland

2 ArgonneNatl. Lab, MSD, 9700S. CassAv., Argonnell 60439,USA

Thin films of yttria-stabilizedzirconia(YSZ) grovn on alumina(AL > O3) substratesverecharacteriseaith regardto structure grainmorphology
and porosity The presentstudy shaws that the depositionof YSZ films onto polycrystallineAl,Os substratesry MOCVD underthe given
depositionconditionsleadsto nanostructuredilm morphologieswith grainsizesin therangel0to 14 nm whenthe substratéemperaturés kept
betweent50and550F C. Small Angle Neutronscattering SANS) wasappliedto analysethe void structurein the nanometerange revealingthat
the films have a pronouncedyery fine dispersegorosity For substratéemperaturesangingfrom 425to 500 C the averagevoid diametersare
foundbetweer0.7and1 nm. For highersubstratéemperatureghesizeincreases,eachingupto 9 nmin averagefor 65¢° C substratéemperature.

C-205 Competitive Adsorption of Binary Mixtur esof Alkyl Specieson Graphite

S.Clarke!, L. Messé, C. Whitehead, A. Inab&, R. Thomas, T. Arnold®, M. Castrd,

! Departmenbf ChemistryandBP Institute,Madingley Rise,Madingley Road,Cambridge UK

% Departmenbf Chemistry GraduateSchoolof Science OsakaJniversity, OsakaJapan

3 Physicaland TheoreticalChemistryLaboratory SouthParksRoad,Oxford, UK

4 Institutode Cienciade Materialesde Sevilla, Avda. AmericoVespucio Sevilla, Spain

Recentlywe have developeda combinationof neutronscatteringandsensitve calorimetrytechniquesn to investigatethe structure composition
anddynamicsof monolayersadsorbedrom theliquid or solutionto solid surfaces.Theseadsorbedayersarea centralfeatureof mary industrial

and academigproblems,however, dueto the ?kuried? natureof theseinterfacesvery little detailedinformationis available. Here we present
calorimetry incoherentlasticneutronscatteringandneutrondiffraction resultson the adsorptiorof binary mixturesof linearalkanesandother
alkyl species,adsorbedonto the surface of graphite,from the liquid hydrocarbonsand their binary mixtures. Thesetechniquesallow us to

determinethe phasediagramof the adsorbedayer, identify the coexistenceof morethanone crystallinematerialin a single solid layer andto

determineabsolutecompositionof suchmixed monolayers.In particularneutrondiffraction resultsare presentedhat provide a structuralbasis
for theapparentodd”-"even” variationin monolayemnelting pointsof the simplealkanesandquantitatve rulesfor theidentificationof mixing or

eutecticbehaiour of monolayersaadsorbedrom their binary mixtures.

C-206 Bendingstressesn plasmasprayed coatingsmeasuted by neutron diffraction

J.Dubsk/!, H. J. Prask, T. Gnaeupel-Herofd?, J. Matejicek

! Instituteof PlasmaPhysicsAS CR, PragueCzechRepublic

2 NIST, Gaithershirg, MD, USA

3 Departmenbf MaterialsandNuclearEngineeringUniversity of Meryland,MD, USA

Resultsof stressmeasurementd plasmasprayedcoatingsobtainedby x-ray diffraction measurementare often ambiguousand difficult to
interpret. The neutrondiffraction methodwasusedto determinghe residualandappliedstressesluring a four-point bendingandcomparedvith
resultsobtainedpreviously by X-ray diffraction. Thevolume-andsurface-efective Youngs moduluswascalculatedrom appliedforceandlattice
deformation,respectrely. The obtainedresultsare discussedrom the point of view of the behaior of cracksduring tensileand compressie
loading.

C-207 Investigationof the Formation of the Bi-2223 Phasein Multifilamentary (Bi;Pb)2Sr.CazCuzO,/Ag Superconducting Tapeshy in
situ High Temperature Neutron Diffraction

T. Fah2, H.-P. Trinks?, C. Rodig?, C. Fischef, R. Schneidet,

L AMD Saxotry, MailstopE32-QJ, PO.Box 110110, D-01330DresdenGermary

2 IFW DresdenpP. O. Box 270016, D-01171DresdenGermary
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3 HMI Berlin, Glienicker Str. 100,D-14109Berlin, Germary

Resultsof in-situ high temperatureeutrondiffraction experimentor theinvestigationof multifilamentary(Bi,Pb),Sr.Ca Cus O, (Bi-2223)/Ag
superconductingppesarereported.Theaimis to characteris¢heformationof the Bi-2223 phaserom amulti phaseprecursomvith thechangesn
themainandsecondarphasesssemblaganderrealreactionconditionsin anoxygencontainingatmospherel-urthermorethemechanisnof the
evolution of afibre textureof thesuperconductinghase®i-2212andBi-2223arediscussedT heresultsof thein-situ diffractionexperimentswill

be relatedto microstructurakharacterisationsf quenchedpecimensandresultsof thermalanalysesFinally, a reactionmodelof the formation
of theBi-2223 phasewill bediscussedbeinga heterogeneousucleatiorandgronth beginningin atransientiquid phase.
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C-208 Dynamic featuresof hydration water interacting with hydrophobic molecules

V. Calandrint, A. Deriu*, G. Onor#?,

! Dip. di FisicaandINFM, Univ. di Parma,l-43100Parma,ltaly

2 Dip. di FisicaandINFM, Univ. di PerugiaJ-06123Perugiataly

We have studiedthe hydrationpropertiesof trimethylamine-N-oxidg TMAQO) andt-butyl alcohol (TBA) performinga QENS investigationon
H>O/TMAO andH»O/TBA mixturesat differentco-sohentmolarfractions(x, 0-0.04),andat T=20° C. We analysethe QENSspectran termsof
arandomjump model.Onincreasing, thediffusioncoeficient, D, andtheresidencdime, , changen away similarto purewateron decreasing
T: waterdynamicsslows down. A marked differenceis obsered in the shapeof the D- and7- vs. x curvesfor TMAO and TBA. In the former
caseD andr vary almostlinearly, while in thelatterthey shav a changen slopeat about2.5mol%,whereprevious studiesavidencethe onsetof
aself-aggrgationprocessamongTBA molecules.

C-209 Temperature Dependenceof the Chemical Structur e of KoNa[Ag(CN)2]s

P.Fischet, B. Lucag, H. Pattersof, C. Larochell€,

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

2 Departmenbf PhysicsUniversity of QueenslandBrisbane Queensland072,Australia

3 Departmenbf Chemistry University of Maine, Orono,ME 04469,USA

As abasisto understanessentialariationsof optical propertiesthe layer compoundK,Na[Ag(CN).]s [1] wasinvestigatecoy meansof high-
resolutionpowder neutrondiffractionon HRPT at SINQ in thetemperatureangefrom 9 K to 300K. Sampleoscillationduringthe measurements
reducedpreferredorientationproblemsessentially As a function of temperaturehe crystalstructurecorrespondingo spacegroupC 2/mis found
by meanwof profile analysisandrigid-body constraintd¢o changecontinuouslywith smallreorientationgmainly theangle| 6. |: 26°, 28° at9 K,
300K) of two approximateljlinearN-C-Ag-C-Ngroups resultingin ananomalousncreasef thec-latticeparametewith decreasingemperature.
[1] C. L. Larochelleetal., Solid StateCommun114, 155(2000)

C-210 Order-Disorder Transition in Pyridinium lodide: QENS Study

R. Mukhopadhyay, S.Mitra!, I. Tsukushi, S.lked#,

1 Solid StatePhysicsDivision, BhabhaAtomic ResearclCentre Mumbai400085 India.

2 Departmenbf Physics Chibalnstituteof TechnologyChiba,Japan.

3 KENS, KEK, 1-10ho, TsukubaJapan.

Reorientationaimotion of pyridinium cationin pyridinium iodide acrossthe phasetransition (7,=247K) temperaturehas beenstudiedusing
high-resolutionLAM80-ET spectrometeat KEK, Japan. A clearevidenceof the orderdisordertransitionwith respectto the pyridinium ion
reorientatioris obsered. Above T, pyridinium ionsarefoundto undego a 6-fold jump rotationaroundthe axis perpendiculato its plane.Below
T., pyridinium ions arefound to be frozen. However, a weak quasielastidroadeningvasobsered in the high Q-rangeindicating presencef
someresidualdisorder Reorientationatime andactivationenegy of rotationarealsoobtainedn the high temperaturghase.

C-211 Neutron Powder Diffraction Study of the Disordered Structur efor Srig.gNiz.4(PO4)14

A.A. Belik', F. Izumi', B.1. LazoryaR, T. Kamiyamd, K. Oikawa®,

! AdvancedMaterialsLaboratory NIMS, 1-1 Namiki, Tsukuba|baraki305-0044 Japan

2 Departmenbf Chemistry Moscav StateUniversity, Moscov 119899 Russia

3 Instituteof MaterialsStructureScience KEK, 1-1 Oho, Tsukubabaraki305-0801 Japan

Thecrystalstructureof Srig.6Ni2.4(PO4)14 wasanalyzedy theRietveld methodwith RIETAN-2001T using TOF neutronpowder diffractiondata
takenonVegaat 300K andon Siriusat 10 K. This phosphatés structurallyrelatedto 3-Cas (PQu)2, crystallizingin spacegroupR-3mwith lattice
parametersf a= 10.6092(2)& andc = 19.6674(3)& atroomtemperatureln 3-Caz(POy)2, the M6 siteis vacantwhereashe M4 siteis 50%
occupiecby C&7 ions. Onthe otherhand,atomicpositionscorrespondingo theM4 andM6 sitesin 8-Cag (POy), areequivalentandoccupiecby
0.1NPT +0.15SF™ in Srig.6Ni2.4(POy)14. Disorderingof O atomsbondedo P1andSrT ionsatthe M3 sitewasobseredin Srig ¢Niz.a(POs)14

atbothtemperaturesThereasorfor suchdisorderis consideredn basisof structuralfeatureof this compound.

C-212 Short range structur e of molten MCl »(M=Sr, Ba)-ACI(A=Na, K) analyzedby T-O-F pulsedneutron diffraction

K. Shirad, Y. Fujii', H. Matsuura, M. Misawa?, T. Fukunaga, Y. lwadaté, K. Fukushim4,

! ResearchiLaboratoryfor NuclearReactorsTokyo Instituteof Technology Tokyo 152-8550 Japan

% Departmenbf Chemistry Niigata University, Niigata950-2102 Japan

3 ResearctReactornstitute,Kyoto University, Osaka590-0494 Japan

4 Departmenbf MaterialsTechnologyChibaUniversity, Chiba263-8522 Japan

Theshortrangestructureof moltenxMCl, (M=Sr, Ba)-(1-x)ACI(A=Na, K) systemswith x=0.125,0.250,and0.375hasbeeninvestigatedy time-
of-flight (TOF) pulsedneutrondiffraction usingthe High Intensity Total scatteringspectromete(HIT-U) in High Enegy AcceleratorResearch
Organization(KEK) in Japan. In order to refine structuralparameterssuch as the correlationdistancesthe coordinationnumbers,and the
temperaturdactorsof M-M, M-CI, CI-Cl, andA-Cl ionic pairs,the non-linearleastsquareditting wasappliedto the correlationmethod[1]. [1]
Y. lwadateetal, J. Chem.Phys.,99 (1983)6890.

C-213 Study of the Macroporosity of Vycor Porous Glassby Combining Scattering and Permeability Techniques

K. Stefanopoulo$, A. Mitropoulog, E. Kikkinides®, N. Kanellopoulo$, A. Christoforides,

! NCSR”Demokritos”, 15310 Agia Paraskvi Attkis, Greece

2 Departmenbf PetroleunTechnology Cavalalnstituteof Technology65404Ag. Lucas,Cavala,Greece

3 CPERI/CERH, 6thkm. Charilaou-ThermRd, 57001 Thermi-ThessalonikiGreece

Vycor 7930 porousglasswas studiedby adsorptionin conjunctionwith small angle scatteringand by relative permeability Analysis of the
spectrashaved that at late stagesf the adsorptionprocesghe Kelvin radiusis relatedto the meancurvatureof a more complicatedshapethan
a simplegeometricabne. By applyingthe effective mediumapproximationrmodelon relative permeabilitydata,a poreconnectiity valueof ~3
wasdeduced.At a porejunction of this type, the formationof void pockets prescribediy an adsorbedilm having oppositeradii of cunatureis



Chemistryll 209

possible.Whenthis is the case,a delayon the condensatiomprocesswill occurandif not takeninto accountmay erroneouslybe interpretedas
macropores.

C-214 Phasetransition II-Ill studyin (NH4)3H(SO4)2 by neutron scattering

M. Reehui$, A. Loosé, V. Sarir?, L. Smirno/®4, I. Natkanied®, A. Barana®, V. Dolbininé®, L. Shualov,

! BENSCHahn-Meitnennstitute,D-14109Berlin (Wannsee)Germary

2 |nstitutefor NuclearResearchRAS, 117312Moscav, Russia

3 SUC SSCRF Instituteof TheoreticakndExperimentaPhysics,117259Moscav, Russia

4 FrankLaboratoryof NeutronPhysics 141980Dubna,Moscawv region, Russia

5 H.Niewodniczanskinstituteof NuclearPhysics31-342Krakow, Poland

5 A.A.Shubnilov Instituteof CrystallographyRAS, 117333Moscaw, Russia

Crystalstructurestudiesof phasesl andlll of (NH4)sH(SOs)2 (TAHS) arecarriedoutfor thedeterminatiorof NH4 ionsorientationamotion. The

inelasticincoherenneutronscatteringspectraof TAHS measuredt 290K (phasdl) and152K (phasdll) shawv the contrikution of quasielastic
incoherenneutronscatteringvhich canbeexplainedby orientationabdisorderof NH4 ionsin thesephasesThedeterminatiorof NH4 ion disorder
type is establishedy single crystaldiffraction carriedout at 290 and 160 K. Diffraction datasetsat thesetemperaturesire usedfor difference
fourier synthesisanalysisandit is shavn thatNH4(I) andNH4(Il) of TAHS in phasdl accomplistreorientation@boutcrystalandmolecularaxes

but NH4 ionsin phasdll doit only aboutmolecularaxes.

C-215 Neutrondiffraction studiesof somesimple molecular systems:Si,Clg, CBr3D and CD3l

P. Jovari', Gy. Mésaros, L. Pusztal, E. Sval,

! Researclhinstitutefor Solid StatePhysicsandOptics,HungarianAcademyof SciencesH-1525BudapestP.O. Box 49., Hungary
Neutrondiffraction experimentson liquid silicon-heachloride,deuteratedromoformandiodo-methanéhave beenperformedat the Budapest
Researcheactor usingthe PSDmediumresolutionpowder diffractometer Following subtractiorof the backgroundandcontainerscatteringand
correctionfor the detectorefficiengy, the MCGR programmenasusedfor obtainingthe total structurefactorwhich wasthenmodelledusingthe
ReverseMonte Carlo technique.It wasfoundthatin eachcase the moleculargeometrydeterminesmuchof the intermolecularcorrelationsin
thesdiquid systems.

C-217 Binary andternary Zintl phaseswith NaTl-type structure

H. Ehrenbeg', H. Pauly', J.C. Jaud, T. HanseR, H. Fues$,

! DarmstadUniversity of Technology|nstitutefor MaterialsScience D-64287DarmstadtGermary

2 Institut LaueLangein, 38042GrenobleCede 9, France

LiAl- andLiln-alloysbelongto the7 binaryZintl phaseswhich crystallizein theNaTI-structurelype(B32). Up to 50%o0f Al or In canbereplaced
by Ag without dramaticchangesn the crystal structure. This classof compoundss characterizedy a uniquehybrid bondingwith covalent,
metallic, and ionic contributions. Recently LiAl is studiedas a potentialanodematerialin intercalationlithium batteries. We reporton our
investigationsof compoundswithin the seriesLiAl-Li(Al,Ag) andLiln-Li(In,Ag), focussedn structuralaspectdik e defectsin the Li sublattice
andphaseransitions.For example,Liln transformgranslationengleicfrom the cubic phasento a tetragonaphasewith spacegroupl41/amdat
about170K. Thecubicphasecanbe stabiliziedby partially replacingin with Ag in Li(In,AQ).

C-218 Density effectson the intermolecular structur e factor of chlorine and the interaction potential

R.Magli*2, F. Cilloco®, E. Guarin?, G. Casanga’,

! Dipartimentodi Chimicae BiochimicaMedica,Universitadi Milano, via Fra

% |stituto Nazianaleperla FisicadellaMateria,Unita di Ricercadi Firenze

3 |stituto di StrutturadellaMateriaCNR via Fossodel cavalierel-00133Romaltaly

4 Dipartimentodi FISICA, Universitadi Genawa andINFM, Unita di Ricercadi

Thedensitybehaior of theintermolecularstructurefactorof dilute chlorineat 405K hasbeeninvestigatedby meansof neutrondiffractionover
an extendedmomentumtransferrange,down to approximatelyl.5 nm~1. The zero-densitycontrikution to the structurefactor hasthus been
experimentallyderived. A comparisorwith existing experimentalandtheoreticaresultsreportedn theliteratureis presente@nddiscussed.
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C-219 Galloalunite - a neutron diffraction study

H. Schulow’, D. K. Breitinge?, R. Schneidet, J.Mohr?, R. G. Schval',

! Institutefor GeologyandMineralogy SchlossgarteBa,91054Erlangen

2 Institutefor InorganicChemistry Egerlandstrl, 91058Erlangen

3 HahnMeitnerInstitute,Glienecler Str. 100,14109Berlin

Somebasicgallium sulphate$1] adoptthe structureof alunite KAl 5(OH)s (SOx)2 [2], with GareplacingAl. Thissubstitionshouldinducechanges
in the structureof the octahedraMOs unitsandof the hydrogenbondsystem.A neutrondiffraction study of galloaluniteds KGas(OD)s(SOx)2
shouldanswerpartof thesequestionsRietveld analysig3] of neutronpovder datawasdonein R3m (Z = 3; a = 712.8(1), ¢ = 1719.5(1) pm)
with the startingparameterérom aluniteds [2]. The centrosymmetricsaQs octahedravith two independenGa-Odistancesaremoreelongated
thanin aluniteds, tilting of the octahedraowardsthe c-axisis similar. For the OD groupsbridgingtwo GaatomslongerO-D bondsandshorteri
e strongetydrogenbondsto theterinal O1 atomsof the SO groupsthanin aluniteds [2] arefound, consistentith lower frequencies/(OH/D)
in IR andRamanspectreaof galloalunitethanin alunite.[1] J. E. Dutrizac,T. T. Chen,Can. Metall. Q., 200Q 39, 1, andreferencesherein.[2] H.
Schulow, D. K. Breitinget T. Zeiske, F. Kubanek,J. Mohr, R. G. Schwab,Z. Anorg. Allg. Chem., 1999 625, 1047,andreferencesherein.[3] B.
Hunter Rietical.67a,a Rietveld programpackage200Q

C-220 Jahn-Teller oxide spinelsinvestigatedby neutron powder diffraction

M. Tovar, D. M. Toebbens

! Hahn-Meitnetinstitut

Due to the Jahn-Eller effect the structureof someoxide spinelsdeviatesfrom the ideal cubic spinel structure. Dependingon the speciesof

the Jahn-Eller ion at room temperature tetragonalstructurewith the axisratio c/a<1 (for CuRh/CgO,4) andc/a>1 (for NiRh/Cr,O4) results,
respectiely. The first part of the work is focusedon the deeptemperaturébehaiour of CuCr Q4 investigatedoy neutronpowder diffraction.

The studiesshaved that the Jahn-Eller effect getsstrongerwith decreasingemperature.Furtherthe resultsof currentinvestigationof mixed

compound<Cu,Ni; —,Cr204andCu,Ni; - Rh204,wherethe presencef two differentJahn-Ellerions causea rhombohedratrystalstructure
distortion,will bepresented.

C-221 The structur e of the orientationally ordered phaselll of solid methane

M. Neumanh, W. Pres$, C. Noldele?, B. Asmussef, M. Prage?, R. M. Ibbersof,

1 MSI EuropearHeadquarter30/250The QuorumBarnwell RoadCambridgeCB5 8REEngland

2 Institut fir Experimentellaind AngevandtePhysikder CAU Leibnizstr 11-1924098KielGermaly

3 Institut fur Festldrperforschundrorschungszentrumillich 52425JilichGermay

4 |SIS RutherfordAppletonLaboratoryChilton Didcot OX11 0QX UK

For mary yearstherewere only unsuccessfuéfforts of solving phaselll of solid methane.Now, on the basisof powvder diffraction datafrom
theinstrumentHRPD at ISIS, a structurewithin the orthorhombicspacgroupCmca(Z = 16) wasdetermined.The departurfrom theteragonal
cell is only 0.06%. While the carbonatomsin the centresof the CD, tetrahedraare locatedon a slightly distortedfcc lattice, all molecules
are orinetationallyorderedwith two differentsite symmetriegm and2). The sublatticestructureis in agreemenboth with former andrecent
measurementsf rotationaltunneling.

C-222 Template-InducedCrystal Growth

J.White!, P. Reynolds, A. Brown!, S.Holt?, J. Ruggle$,

! ResearclBchoolof Chemistry AustralianNationalUniversity

% RutherfordAppletonLaboratory Didcot, UK

Using complementarycontrastsavailable from x-ray and neutronreflectometrywe have studiedsurfactanttemplateinducedgrowth of highly

crystallinesilicatefilms attheair/waterinterface.This processloselyresembleshe”mineralisation”in biology which leadsto thegreatdiversity

of inorganic structuresbasedon silica or calcium carbonate. The compositestructuresproducedin our systemmimic biology. In all casesa

molecularor self-assemblettemplate” speciedhasbeenidentifiedasthe promoterof the crystallisationof the new structure.Thework described
hereshavs how premonitoryphaseslevelop at the interfacewhich, dependingupontemperaturend solutioncomposition,may transforminto

new templatingphasego give solid films. Dataare presentedoth from neutronreflectvity, x-ray laboratoryreflectvity andsynchrotronx-ray

grazingincidencediffractionwherethe crystallinity of thegrowing films is exploredandaninsightinto the mechanisnof thefilm grownth obtained
from thediffusescatteringarounddevelopingBraggspots.

C-223 Inelastic neutron scattering (INS) studieson chloro and bromo derivativesof phenol

A. Pawlukojc®2, I. MajerZ, I. Natkanied**, L. SobczyR,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch141980Dubna,Russia

2 Institutefor NuclearChemistryand TechnologyDorodnal6, 03-195Warsav, Poland

3 Faculty of Chemistry University of Wroclaw, Joliot-Curie14,50-383Wroclaw, Poland

4 H. Niewodniczanskinstituteof NuclearPhysics 31-342Krakow, Poland
Pentachlorophenohentabromopheno?,4,6-trichlorophenol?,4,6-tribromophenahndtheir OD deuteratednaloguesverestudiedby usingthe
INS technique]R andRamarspectraaswell asby theoreticakalculations A particularattentionwaspaidto thelow frequeng vibrations(below
1200cm™1). Fromthepointof view of INS techniqueof particularinterestseemedo betheout-of-planeC-H andO-H deformatiorvibrationsand
thesein which the protoncooridinatesareinvolved. Thesimulationsof INS spectrgperformedby meansof the DFT methodonthe BLYP/6-31G
level reproducevery well the experimentalspectraif the frequeng scalingfactor greaterthan unity is applied. In the presentpaperthereare
consideredhe problemssuchlike the appearance INS spectraof overtonesand summationmodesandthe contrikution to the INS spectraof
vibrationsof Cl andBr atoms.The comparisiorof the resultsof INS studieswith IR andRamanspectrashav the advantageof this techniquen
complementargtudieson dynamicsof complex moleculessuchashalogenophenols.

C-224 Quasielasticincoherent neutron scattering study of NH3 dynamicsin Mg(ND3)2Cl>
E. Altorfer!, A. Leinevebef?, S.Jansseh
! Laboratoryfor NeutronScatteringPaul Scherreinstitute& ETH Zurich, CH-5232Villigen-PSI, Switzerland
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2 LehrstuhlAC I, FachbereiclChemieder Universitt, D-44221Dortmund,Germary

3 Max-Planck-Institufiir Metallforschung Seestrass@2, D-70174Stuttgart,Germary

Incoherentguasielastimeutronscattering(IQNS) is a very powerful tool to studythe dynamicsof moleculargroups,especiallysuchas NHs;.
We investigatedthe behaiour of the NH3 groupsin Mg(NH3)2Cl> by IQNS usingthe SINQ-spectrometeFOCUS. Scanswere performedin
the temperatureangefrom 35 K (in orderto determinethe instrumentalresolution)up to 300 K. We obsene an Arrheniustype behaior of
the FWHM of the incoherentquasielastidroadeningn Mg(NH3)2Cl, over a wide temperatureange. The actvation enegy E, wasfoundto
be E, = 44.55 meV for the NHs reorientationsn Mg(NHs)»Cl.Previous neutronpowder diffraction experimentson Mg(ND3)2Cl, revealed
uniaxial orientationalorderdisorderbehaior of the ND3 groupsas a function of temperature.At ambienttemperatureshe ND3 groupsare
disorderedwith respectto a rotation aboutthe bond Mg-N. The D atom densityis well describedby a fourfold split position, eachD "site”
connectinganN with a Cl atom. The orthorhombiccrystalstructure(Cmmm,a = 8.1828(6) A, b = 8.2007(6) A, ¢ = 3.7543(2) A) comprises
of chainsof octahedrgMg(NHs)2Cls /2] wherethe ¢ axiscorrespondso thedirectionof thechains.

C-225 auntie-CLIMAX

D. Champiort, G. Kearlg/?, J. Tomkinsont,

11SIS Facility, RAL, Chilton, UK

% Interfaculty Reactorinstitute, TU Delft, NL

Modernab-initio programscalculatechemicalstructuregemarkablywell andspectrawith fair accurag. A new datatreatmenprogramusingab-
initio outputandbasedn establishe@pproximationhasbeenwritten, a-CLIMAX. TheINS spectrunfor TOSCA-like instrumentss calculated
within the harmonicapproximation. AnisotropicDebye-Waller effectsareavailableto the 4-quantumevel, with 10 ordersof phononwings. The
programwill befully outlined. We have useda-CLIMAX to generatdNS spectrafrom GAUSSIAN98andDMOLS3 output. For benzendghe data
could be adjustedo yield reasonabl@approximation®f the INS spectra.Their failure to agreewithout adjustmentvasthoughtto stemfrom the
differentmolecularenvironments;solid phasefor the INS andisolatedmoleculesn the calculations This hypothesiss re-examined.

C-226 INS Study of Vibrational Spectraof NH4l At Very High Pressues

B. N. Savenlo!, V. P. Glazlov?, D. P. Kozlenlo!, V. A. Somenkv?, A. S. Telepne®?,

! FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia

2 RRC"K urchat Institute”, 123182 Moscav, Russia

3 Institutefor High PressuréhysicsRAS, 142092Troitsk, Russia

Vibrational spectraof NH4l have beenstudiedby meansof incoherentinelasticneutronscatteringat pressuresip to 8 GPa usinghigh pressure
cell of "Toroid” typewith WC arvils. Libration (L) andtrans\erseoptical (TO) modesfrequenciessfunctionsof pressuravereobtained.Both

frequenciesncreasawith the pressurencrease Surprisingly the differencebetweerL. andTO modefrequenciesiecreases the pressurgange
up to 5 GPaandstartsto increaseat P>5 GPa. Sucha behaior suggestshe hybridizationof L andTO modesat high pressure This effect may

leadto the phaseransitionin NH4| at high pressureThework wassupportecby RFBR,grant00-02-17199.

C-227 Structural phasetransition and methyl dynamicsin solid mesitylene

I. Natkanieé>?, K. Holderna-Natkaniek

! FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia.

2 H. Niewodniczanskinstituteof NuclearPhysics 31-342Krakow, Poland.

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

Combinedcheutrorpowderdiffraction(NPD) andinelasticincoherenteutronscatteringlINS) investigation®f mesitylene-D9(1,3,5-(C3)3sCsHs),
andmesitylene-D3(2,4,6-D3Cs(CHs)3), wereperformedon the NERA spectrometeat the IBR-2 pulsedreactorof JINR in Dubna. Structural
phasetransitionsweredetectecbetween(90 and100) K for mesitylene-D3and(100and110)K for mesitylene-D9.Stochastiaeorientationsf
methyl groupsthat causequasielastiscattering(QNS) even in the low temperaturgohasechangesignificantly at phasetransition. Two strong
modesobsered at 155and188cm™! for mesitylene-D3at 20 K whoseintensity changesignificantlywith increasingemperaturendthat dis-
appeaicompletelyabove the phaseransitiontemperatureshouldbe assignedaslibrationalmodesof methylgroupsin the low temperaturg@hase.
Thus,the assignmenbf low frequeng internalmodesobsened at low temperaturén solid mesitylenebasedon quantumchemistrycalculations
of freemoleculevibrations[1] mustberevised.[1] L.Cser K.Holderna-Natkanied, Natkaniec A.Pawlukojc, PhysicaB 276-78(2000)296-297.

C-228 Tunnelling transitions and librational modesof ammonium in Rb;_,(NH4),;| mixed salts

I. Natkanie¢2, J.-A. Dianoux, M. L. MartinezSarriorf, L. Mestre$, L. S. Smirno/®, L. A. Shualov®,

! FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia.

2 H. Niewodniczanskinstituteof NuclearPhysics 31-342Krakow, Poland.

3 InstituteLaue-Langein, 156X, 38042GrenobleCede, France.

4 InorganicChemisryDpt., University of Barcelonap8028BarcelonaSpain.

¥ SSCRF Instituteof TheoreticaindExperimentaPhysics 117259Moscaw, Russia.

5 Instituteof CrystallographyRAS, 117333Moscaw, Russia.

IINS studiesof Rb; —(NH4)..| wereperformedon thetime of flight spectrometerfN6 at HFR-ILL in GrenobleandNERA atthe IBR-2 pulsed
reactorin Dubnaover a wide rangeof concentrationgx = 0.01,0.02,0.06,0.16,0.29,0.40and0.66). At 5K, thetunnellingtransitionsat 0.56,
1.21and1.75meV arewell obsened for smallammoniumconcentrationgx = 0.01- 0.06). Above 20K, the tunnellingtransitionsbecomeover-
dampedwith thermallyactivatedjumpsof NH4 ionsover therotationalbarrier ThelINS spectrameasurect 20K ontheinvertedgeometryNERA
spectrometeandat 150K on IN6 in theenegy gainmodeallow usto obtainthe generalisegphonondensityof states.The ammoniumdynamics
in thedisorderphaseis characterisethy excitationbandsat 10, 20 and29 meV. A narrav bandat 10 meV, which maybe interpretedaslibrations
aroundthe axis of the induceddipole momentof the NH4 ion, decreasef intensity and broadenswith increasingammoniumconcentration.
The smoothingof this bandin the densityof statescorrelateswith disappearancef tunnellingtransitionsandformationof orientationalglassin
Rby— (NH4). | mixedsalts.

C-229 Methyl rotational excitationsand lattice dynamicsof o-, m- and p-xylene using transferable pair potentials
O.Kirstein', M. Praget,
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! Forschungszentruiillich GmbH, Institut fiir Festlorperforschung2425Jilich, Germary

On the basisof the recentlydeterminedow temperaturerystalstructuresof o-, m- and p-xylene[1-3] lattice dynamicscalculationshave been
performedusingtransferablgair potential(TPP)parametesetswithin themodelof semirigidmoleculesIn combinationwith thelatticedynamics
rotationalpotentialsof the methylgroupshave beencalculatedor variousparametrizationsf the TPPandcomparedvith potentialsderivedfrom
experiment[4] (tunnellingandlibrational transitions). The resultsdemonstratehat noneof the TPP candescribethe measurediensityof states
andtherotationalmodesexactly. The bestresultsobtainedusea modifiedatom-atonpotentialsetof type IVa givenby Williams. It waspossible
to geta consistenpicture evenfor all isomerssimultaneously[1] R. M. IbbersonW. I. F. David, S. ParsonsM. Prager K. Shankland,]. Mol.
Struct.524,121-128(2000)[2] M. PrageyW. |. F. David, M. IbbersonJ. Chem.Phys.95 (4)(1991)[3] R. M. IbbersonC. Morrison,M. Pragey
Chem.Commun.2000,539-540[4] M. PragerR. HempelmannH. Langen W. Muller-Warmuth,J. Phys.:CondensMatter2, 8625(1990)

C-230 Neutron spectroscopyand model calculation of librational modesof ammonium in monoclinic phaseof NH4,SCN

L. Smirnov*2, D. Smith?, I. Natkanied'*, V. Zlokazo/?,

! FrankLaboratoryof NeutronPhysics141980Dubna,Moscaw region, Russia

2 SUC SSCRF Instituteof TheoreticandExperimentaPhysics117259Moscawv, Russia

3 PennsylaniaStateUniversity Departmenbf Chemistry Hazleton,PA 18201-1291USA

4 H.Niewodniczanskinstituteof NuclearPhysics 31-342Krakow, Poland

Thetemperaturelependencef theinelasticincoherenneutronscatteringlINS) andquasielastiéncoherenneutronscattering QINS) arecarried
out on NERA-PR spectrometeand by backscatteringn this spectrometerespectrely from NH4SCN for ammoniumdynamicsstudies. The

identificationof the translationakndlibrationalmodesin generalisegphonondensityof state GPDOS)is accomplishedisingthe lINS spectra
measuredrom ND4SCN. Librationalenegiesfor 0-1 and0-2 transitionsare calculatedor atetrahedrornn a crystallinefield of C1 symmetryof

monocliniccrystalstructureof NHASCN.Theappearancef QINS above 200K relatedwith reorientatiorof ammoniumionsis accompaniedby

broadeningf librational peaksandby their meiging in onebroadmaximumon GPDOS.

C-231 Temperature Dependenceof Dynamic Scattering Function in Glycerol Studied by QuasielasticSlow Neutron Scattering

I. Padureant), R.E.Lechnef, D. Aranghet, A. Radulesct, A. Desmedt, J. Piepef,

! Horia Hulubei,Nationallnstitutefor PhysicsandNuclearEngineering76900,BucharestRomania

2 BENSC,Hahn-Meitnernstitut, D-14109,Berlin, Germay

ThedynamicscatteringunctionS(Q,E)of theglycerolhasbeenstudiedby quasielastislow neutronscatteringat varioustemperaturebetweerb0
- 400K. Measurementgerformedat NEAT spectrometeof BENSCarereportedn thekinematicregion correspondingo therangeof momentum
transferdrom 0.33(113\) to 2.31(1[3\) andto theenepy transferk = 0-21.74meV. Thetopic presentedhereconcernghe temperaturelependence
of the low enegy featuresin glycerol undervariousstates:liquid, supercooledandglassy Intersectionf the dynamicscatteringfunction for
constanmomentuMransfersbetweerﬂ.6(1/,&) and2.3(1l&) shav awell resoled peaklocatedat low but finite enegy askE = 2.4- 4.0meV for
all investigatedemperaturesThepositionof this featureis continuouslydecreasingsa function of temperaturdrom about4 meV at50K to 2.4
meV at400K.
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C-232 Librations of ferrocenerings in an Y-type zeolite studied by inelastic neutron scattering and density functional theory
E.Kemnet, C.F deVroege', .M. deScheppéer, G.J.Kearlg",

! Interfaculty Reactornstitute, Delft University of TechnologyMekelweg 15, 2629JB Delft, the Netherlands

We have recentlydeterminecthe location of ferroceneFe(GHs)» in an Y-type zeolite. From this we calculatethe rotational potential of the
cyclopentadieyl CsHs ringsof aferrocenemoleculein anY-type zeolitewith respecto eachotherusingdensityfunctionaltheory We compare
this potentialwith the rotationalpotential of the rings in a single ferrocenemoleculeand with the rotationalpotential of the whole ferrocene
moleculein anY-type zeolite. The barrierfor rotationof therings of aferrocenemoleculein an Y-type zeolite,2.1 kcalmol ™!, is twice ashigh as
thebarrierin asingleferrocenamolecule indicatinga weakinteractionbetweerthe ferroceneanoleculeandthe zeolite. Theresultsagreewith the
measuredow-frequeng inelasticneutronspectrunof ferrocendn anY-typezeolite.

C-233 The Rotational Barrier for Methyl Group Dynamicsin Trih ydrate and dried Sodium Acetate

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

! Dpto. Fisicade Materialesy CentroMixto CSIC-UPV/EHU.APDO. 1072,20080SanSebastn, Spain

% Institut Laue-Langein, BP 156X, F-38042,Grenoble France

Thetemperaturalependencef methyl groupdynamicsin trihydrateanddried sodiumacetatehasbeeninvestigatedoy neutronscattering.The
experimentalresultscanbe explainedin both casesn termsof a single-particlethreefoldrotationalpotential. It is found that methyl groupsare
morestronglyhinderedn thedriedsample.

C-234 Molecular Dynamicsand PhaseTransitions in Thiour ealnter growth Crystals

A. Desmedt, F. Guillaumé, J.C. Soeten’, A. J.DianouX, R. Lechnet,

! Hahn-Meitnennstitut, 14109Berlin, Germary

2 Laboratoirede Physico-Chimievioléculaire Universié de Bordeaux, 33405Talence France

3 Institut Laue-Langein, 38042GrenobleCede 9, France

In thioureaorganicintergrowth crystals thioureamoleculeshy meansf anextensiely hydrogen-bondedrrangementorm a hostsub-structure
constitutedof infinite and parallel channels,n which suitableguestmoleculescan be included. Our aim is to elucidatethe phasetransition
mechanismandthemoleculardynamican thesecommensurateompositecrystals. Themethodologyusedis basednamulti-techniqueapproach
includingMolecularDynamicssimulationgMD) andincoherenQuasi-elastidNeutronScattering|QNS) techniqueslin this paperwe presenthe
combinedMD-IQNS investigationsof the guestmoleculesdynamicsin the chlorog/clohexane/thioureandthe cyclohexane/thioureantergrowth
crystals.

C-235 Phaselll of methane: crystal structur e and rotational tunneling

M. Praget, W. Pres$, B. Asmusseh, J. Combet,

L Institut fiir FestkrperforschungForschungszentruriilich, D-52425Jillich

2 Institut fir ExperimentalphysikiJniversitt Kiel, D-24118Kiel

3 Institut LauelLangerin, F-38042GrenobleCede 5

Phasdlll is the structureof methaneC D4 at T < 22.1K, of CH4 underpressurep > 600at, of partially deuteratecand mixed systemsat
concentrationgp > 0.2. Thecrystalstructureof phaselll wassolved only recently The unit cell contains2 typesof moleculesat siteswith
twofold symmetryandwith a mirror plane. On the basisof thesetwo rotor subsystemsigh resolutiontunnelingspectraof 1.5% CH, in CDy,
spectraof C H4lll underpressureandspectraof pureC Dqlll canconsistentlybe describedthelatteronly if acontaminatiorby C D3 H is taken
into accountAn analysishasedn tunnelingmatrix elementsields a 5% increaseof the octopolemomentof methanewith deuterationThusthe
mixed systemshaws significantinhomogeneoubne broadeninglueto positionaldisorder

C-236 Dipolar interaction in partially deuterated (N H4)2PtClg: rotational tunneling spectroscopy

M. Praget, P. Schiebel, H. Grimm!,

! Institut fir FestlorperforschungForschungszentrudiilich, D-52425Julich

2 Institut fir Kristallographie Universitt Tilbingen,D-72070Tiibingen

At 10% deuteratiorammoniumhexachloroplatinatestaysin its cubic phaseF'm3m at all temperaturesN H, and N H3 D tunnelingtransitions
obseredattemperature¥” > 18 K shav enegiesandintensitiesn agreementvith a statisticaloccurrencef ammoniumisomersin atetrahedral
ervironment.Belowv T = 18K thereis nounusuakhangeof the N Hy lineswhile the N H3 D tranitionbroadensThis s interpretecasdynamical
averageover the manifold of orientationalconfigurationsof statistical NV H3 D defectscausedoy long rangedipolar coupling. The resharpened
spectrumobsened atT < 12K is explainedasdueto conversioninto minimum enegy configurations.A dipole momentof 0.05D is derived
from the differenceof tunnelsplittingsassignedo N H3 D monomersanddimers.
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C-237 Dynamicsof the Water Molecule in PotassiumOxalate Monohydrate as Studied by Single Crystal Inelastic Neutron Scattering
R.G.Delaplané, J.Noreland, H. Kiipper$, S.F. Parker*,

! The StudsvikNeutronResearch.aboratory UppsalaUniversity, Nykoping, Sweden

% Philips Analytical, Stockholm Sweden

3 Mineralogisch-Petrographischisstitut der Universitit Kiel, Kiel, Germary

4 |SIS facility, RutherfordAppletonLaboratory Chilton, Didcot, UK

We have measuredhe INS spectraor a powvder sampleandthreedifferently orientedsinglecrystalsof Ko C>04.H20 onthe TFXA spectrometer
atthelSISfacility. Thecrystalstructureconsistsof oxalateionshydrogenbondedby thewatermoleculesnto infinite linearchainswhichareheld
togethelby electrostatignteractionavith the K™ ions. The H,O moleculesareisolatedfrom eachother Thevibrationscanthenbe separateihto
internalandexternalvibrations. The singlecrystalswere cut andorientedso asto separatehe rocking, twisting andwaggingmodesasmuchas
possible.Therockingmodeappearsat 656cm~! (overtoneat 1278cm™'. A bandat 746cm™' with strongovertonesat 1448and2099cm™"! is
assignedo thetwisting mode,andthe bandappearingnits shoulderat 760cm™! is attributedto thewaggingmode. Thetranslationamodesare
foundat210,97 and215cm™?, respectiely. A normalco-ordinateanalysisof the INS profilesis in progresaisingthe programCLIMAX.

C-238 The vibrational spectrum of ferrocenein KY zeoliteby meansof inelastic neutron scattering

A. Overway', E. Kemnet, U. Jayasooriyg, S. Parker®, . de Schepper, G. Kearlg*,

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

2 Schoolof ChemicalSciencesUniversity of eastAnglia, Norwich NR4 7TJ,UK

3 SIS Facility, RutherfordAppletonLaboratory Chilton, Didcot, OxonOX11 0QX, UK

We measurehe vibrationalspectrunmof ferrocene~e(GHs)» in the supercagesf KY zeolite. We comparethis with the vibrationalspectrunof
solid ferroceneandwith anab-initio calculationof theinternalvibrationsof a singleferrocenemoleculeusingdensityfunctionaltheory(without
freeparameters)Dueto thegoodagreemenbetweertheexperimentabindcalculatedspectrave canassigreachvibrationalmodeto eachobsered
peakin the neutronspectrum Theinfluenceof the zeoliteframevork on theinternalvibrationsof a ferrocenemoleculeis small.

C-239 Inelastic neutron scattering on jar osites

D. K. Breitingett, J.Mohr!, D. Colognesi, S.F. Parker?, H. Schulow?, R. G. Schval?®,

! Institutefor InorganicChemistry University of Erlangen-N"urnbey, Germary

2 RutherfordAppletonLaboratory Chilton/Didcot, UK

3 Institutefor GeologyandMineralogy University of Erlangen-N"urnbey, Germaury

IR andRamarspectraof jarosite-typecompoundgrepresentatie KFes (OH)s (SOx)2) werereported1,2] but assignmenproblemspersist.There-
fore, inelasticneutronscattering(INS) on jarositeswasperformed(TOSCA, ISIS RAL). Factorgroupanalyseg1,3] were executedas basisfor

interpretatiorof all vibrationalspectrajncludingINS. In additionto all vibrationsof hydrogenalsomotionsof iron nuclei(scatteringcrosssection
11.6 barn)shouldproduceobserable INS signals. DominatingINS featureswith KFe3(OH)s(SOy)2) areassignedo §(OH) and~y(OH) modes
(1025and560cm™!) in the Fe-OH-Fefragments(only partly obserablein IR andRaman)wealer ones(750and670cm™!) to Fe-OHvalence
vibrations.Low-eneqy transferNS signalsdown to belov 100cm ™! have counterpartin far IR and/orRamanspectra[1] C.J.SernaC. Parada
Cortina,J.V. GarciaRamos Spectrochim. Acta, 1986 42A, 729,andreferencesherein.[2] D. K. Breitinger J. Mohr, H. Schulow, R. G. Schwvab,

in A.M. Heyns(Ed.),|CORSCape Town ' 98, XVIth Intern. Conf. on Raman Spectrosc., Suppl. Vol., CapeTown, 1998 86. [3] D. K. Breitinger R.

Kriegelstein A. Bogner R. G. Schwab, Th.H. Pimpl, J. Mohr, H. Schulow, J. Mol. Struct., 1997, 408/409, 287.

C-240 Neutron spectroscopyand computer simulation dynamics of crystalline urea

I. Natkanie&2, K. Parlinsk?, K. Holderna-Natkaniet; J. Mayer,

! FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia.

2 H. Niewodniczanskinstituteof NuclearPhysics31-342Krakow, Poland.

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

Inelasticneutronscatteringexperimenton the polycrystallinesamplesof urea,CO(NH;)2: andCO(ND:)2, wereperformedat 20 K onthe NERA
spectrometent the IBR-2 pulsedreactorin Dubna. The neutronscatteringlow and the experimentaldensitiesof phononstatesG(w) were
determinedor the vibrationalfrequenciesip to 2000cm™'. Combinedab initio directmethodandthe genericforce field methodwereusedfor
computersimulationof thelatticeandinternaldynamicsof crystallineurea. Thepartialandtotal vibrationaldensityof statesandneutronscattering
cross-sectiongvere calculatedand comparedwith the experimentalspectra. A satisictory agreementvas obtainedbetweernthe calculatedand
experimentalspectrain the rangeof the lattice vibrationsup to 200cm~!. Thesespectraare very little dependenbn deuteratiorof the urea
molecule.Thesignificantisotopicshiftswereobseredfor theinternalvibrationsin the frequeng rangefrom 300to 1500cm™"'. Thefrequencies
of thesevibrationsarein aworseagreementvith experimentthanlatticevibrations.However, the calculatedntensitiesof internalmodesandtheir
isotopicshifts permitareliableinterpretatiorof the experimentakpectraandassignmentf thelow frequeng internalmodes.
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C-241 Application of aisotopic contrast method for investigationof atomic dynamics of polyatomic compounds.

P Parshirt, M Zemlyane*,

! RussiarResearciCentre Kurchat institute,Instituteof Superconductity andSolid StatePhysics

In standardexperimenton inelasticneutronscatteringon a polycrystallinesample the information aboutof atomicdynamicsof compoundcan
be obtainedonly at a level of averagedon all atomsof a neutron-weightedibrationalspectrumG(E). The methodof isotopiccontrastallows to
obtainthe moredetail data(at a level of partial vibration spectraof atomsof differentchemicalelementsgboutatomicdynamics. The method
basedon differenceof neutronscatteringcross-sectionfor differentisotopesof the samechemicalelementandallows to selectthe contribution
of this elementin G(E). The analysisof capabilitiesof the methodin researchesf atomicdynamicsof condencednatteris carriedout. On an
exampleof binary oxide CuOthe experimentaimplementatiorof this methodis demonstratedThe partial vibrationalspectror CuandO atoms
andphononspectrunof the oxide have beenrecorered.Researchesf the dynamicalbehaiour of atomsof somechemicalelementsn HTSCand
relatedcompoundsrediscussed.

C-242 Mixed Lattice and Electronic Statesin High-Temperature Superconductors

R.J.McQueeng!, J.L. Sarrad, P. G. Pagliusd, P. W. Stephen% R. Osborrt,

! Los AlamosNationalLaboratory Los Alamos,NM 87545USA

2 Departmenbf PhysicsandAstronomy StateUniversity of New York at Story Brook, Story Brook, NY 11794USA

3 ArgonneNationalLaboratory Argonne L 60439USA

Inelasticneutronscatteringmeasurementare presentedvhich shav the abruptdevelopmentof new oxygenlattice vibrationsnearthe doping-
inducedmetal-insulatotransitionin Laz—,Sr,CuQy. A directcorrelationis establisheetweentheselattice modesandthe electronicsuscep-
tibility (asmeasuredy photoemission)nferring that suchmodesmix strongly with chage fluctuations. This electron-latticecoupling canbe
characterize@sa localizedone-dimensionalesponsef thelatticeto short-rangednetallicchagefluctuations.

C-243 Neutron Diffraction Investigationof Structural Transitionsin HTSC Compoundsinduced by FastNeutron Irradiation

V. Voronin', B. Goshchitskit,

! Instituteof Metal PhysicsUB RAS, Ekaterinlurg, Russia

Usingthe methodof neutrondiffraction, structuralchangesn HTSC compoundslisordereddy fastneutronsat liquid nitrogentemperaturavere

investigatedTheexperimentsverecarriedoutwithoutsampleseheatingabose 80K (coldtransferof samplegrom nitrogento nitrogen,measure-
menttemperature80 or 65 K). The defectsemeging underirradiationwith fastneutronsandstructuraldistortionsfollowing neutronirradiation

weredeterminedA relationbetweersuchchangesndchangesn the SCparametersvasfound. For thefirst time phasdransitionfrom rhombohe-
dralto tetragonabymmetrywasdetectedn YBCO attotal oxygenconcentratiorin acell equalto 7 (!). At irradiationfluenceincreaseamorphous
state(second-ordetransition)is realizedin HTSC compoundsThekineticsof recovery of theinitial structuralstatein the annealingemperature
rangebetween80 to 800 K was studied. Work supportedby StateContractsof RF No. 107-1(00)-I(ContractNo. 07/01), No. 107-19(00)-,
Programof StateSupportto LeadingScientificSchoolsof RF No. 00-15-96581andRFBR GrantNo. 01-02-16877.

C-244 structural and magneticaspectsof the metal-insulator transition in Caz—; Sr, RuO4

O.Friedt, M. Brader>2, G. André!, P. Adelmanr, S. Nakatsujt, Y. Maend+*,

! Laboratoirel €onBrillouin, CEA/CNRS,F-91191Gif-sur-YvetteCede, France

2 Forschungszentrumdarlsruhe |FP, Posthch3640,D-76021Karlsruhe Germary

3 Departemendf Physics Kyoto University, Kyoto 606-8502 Japan

4 CREST JaparSScienceand TechnologyCorporation Kawaguchi,Saitama332-0012 Japan

We have studiedthe phasediagramof Ca_, St,RuQO, overthewholeregion of z by neutronscatteringon powderandsingle-crystallinesamples.
The experimentgeveal antiferromagnetiorderandstructuraldistortionsof theideal Ko NiF4 structuretype characterisedy tilts androtationsof
theRuGs octahedraQur resultsstronglysuggesthatthe structuraldistortionsof theisovalentsamplegsunethe magneticaswell asthe electronic
behaiour. In particularwe obsere for low Sr concentrationlz < 0.2) characteristicchangesof the Ru-O bondsandtilt angleswhich are
associateavith ametal-insulatotransitionandAFM ordering.Furtherthe suppressionf thetilt distortion,obseredfor  ~ 0.5, is accompanied
by a critical increaseof low-temperaturesusceptibility Additionally we discussthe phonondispersiorandthe magneticexcitationsasa function
of Srcontentz.

C-245 Stripe order in Laj g75Bag.125— 2 Sr»CuO4

M Fuijital, H Gokd, K Yamada,

! Institutefor ChemicalResearchiKyoto university, Japan

We have carriedout systematielasticneutronscatteringexperimentson singlecrystalsof La; g75Bag. 125z St CuOs. In theLTT or Pccnphase
for x<0.08chage orderingpeaksfrom the so-calledparallelstripeorderareclearly obsenedin additionto magnetidincommensuratpeaks.In
the LTO phasefor x>0.08,0n the otherhand,only the magneticpeaksaredetected The obsered closerelationbetweerthe chage orderingand
superconductity in this systemis adirectevidenceof strongsuppressionf supercondudtity triggeredby chagelocalizationin theLTT or Pccn
structure.
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C-246 PhononSofteningin HTSC Cuprates fr om Lattice Coupling of a Corr elatedModel

T. Bottger, K. Dichtel,

! Institut fiir Theoretischéhysikund Astrophysikder Universitt Kiel

Inelasticneutronscatteringexperimenton phonondn HTSC CuprategPintschaius, Braden)shav anomalousofteningof a copperoxygenbond
stretchingmodeupondoping. We calculateby numericaldiagonalizatiorof a highly correlatednodelthe dependencef enegiesandcorrelation
functionsonin planeoxygendisplacementsor differentdislocationpatterns An estimateof the electronicallycausedrequeng reductionof the

bondstretchingphononatq = (0.5, 0, 0) upondopingis given,exceedingeventhe experimentalvalue. A furthertheoreticaresultis somePeierls
dimerization thatmeansew oxygenequilibriumpositionsin dopedareas.
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C-247 A SrBPOs:Eu?T storagephosphorfor neutronimaging

K. Sakasdi, M. Katagiri', K. Toh'2, T. Nakamur&?, Y. Kondd, H. TakahasHi, M. Nakazava?,

! AdvancedScienceResearcltCenter JapanAtomic Enegy Researchnstitute

2 Departmenbf QuantumEngineeringand SystemScience Univeristy of Tokyo

3 Departmenbf Applied Physics TohokuUniversity

A storagephosphomaterialsuchas SrBPQ:EU?t hasbeeninvestigatedor 2-dimensionalmagingusingpulsed-neutrosource.This phosphor
shaws photostimulateduminescenc€PSL) by illumination of 632 nm laserlight after X-ray or alphaparticleirradiation. The PSLintensitywas
proportionalto theirradiationtime. The spectralcharacteristicef the phosphoraresimilar to thoseof BaFBr:Ef*. Oneof the mostimportant
featuresof this phosphoris thatit hasa low densitycomparedo that of BaFBr:E®2+. It is favorablefor discriminatingneutronsignal from

gamma-raysignalunderirradiationof pulsed-neutronin addition,we found thatthis phosphoiitself shavs PSL for neutronirradiationwithout

addingarny neutronsensitve materialssuchasGd. The PSLintensityperneutronflux wasproportionalto E~°-5, whereE is neutronenegy. The
neutronsensitvity wasincreasedy usingenrichedboroninsteadof naturalboron.

C-248 Designand Performanceof the Spallation Neutron Source Backscattering Spectrometer

K Herwig',

! OakRidgeNationalLaboratory

Whenthe SpallationNeutronSourceis operationalin 2006 at Oak Ridge National Laboratory it will provide the mostintensepulsedneutron
beamsn theworld for researchThis paperdescribeshe expectedperformancef thenearbackscattering;rystal-analyzespectrometedesigned
to provide extremely high enegy resolutionat the elasticpeak (AE=2.2-2.%eV, varying with sampledimension). The designrequiresa long
initial guidesectionof 84 m from moderatotto samplein orderto achieve the requisitetiming resolution. The designis optimizedfor quasielastic
scatteringout will provide 0.1%resolutionin enegy transfer E, upto E=18meV. This spectrometewill provide anunprecedentedynamicrange
neartheelasticpeakof -258ueViEj258:eV. For experimentghatrequirethefull dynamicrangeavailableatcomparableeactobasednstruments
(or greater)we expectthis spectrometeto have aneffective countrate 100timesthatof the currentbestspectrometers.

C-249 A Chopper Spectrometer for the Spallation Neutron Source

D. L. Abernathy,

! SpallationNeutronSource Oak RidgeNationalLaboratory Oak Ridge TN 37831,USA

A high-resolution,direct-geometryspectrometeris being designedfor the SpallationNeutron Sourcecurrently underconstructionin the US.
An elasticresolutionaslow as1% (FWHM) will be achieved with incidentenegiesfrom 10 meV to over 1 eV. The instrumentwill view the
ambient-temperatur@ater moderator Preliminarycalculationsshav that taperedneutronguidesin the primary flightpath from moderatorto
samplewill increaseheflux onthesampleby upto afactorof 10 for thelowestenepies. Samplerotationandtilt stageswill enhancesapabilities
for singlecrystalresearchandan oscillatingradial collimator will cut backgroundrom complex sampleervironmentequipment.The detector
array composedf linear position-sensitie He detectorswill spanatleastonesteradiarof solid angle,almosttwice thatof ary existing chopper
spectrometer Areasof sciencecoveredby this instrumentinclude magneticsystems molecularand lattice dynamics,superconductity and
quantumfluids, for example.

C-250 Proposalfor a chopper spectrometer with very high energy resolution
K. Ohogyamd, S.Itoh?, T. Otomd, T. Osakabg, J. Suzuk?, M. Matsudd, K. Kuwahar4, M. Arai?,

! Institutefor MaterialsResearchTohokuUniv., Senda980-8577 Japan

2 Institutefor MaterialsStructureScience KEK, Tsukuba305-0801 Japan

3 AdvancedScienceResearciCenter JAERI, Tokai, 319-1195Japan

4 Departmenbf Physics;Tokyo MetropolitanUniv., Hachioji 192-0397 Japan

We proposevery high enegy resolutionchopperspectrometerfor the JointProjectin Japan.Usinga chopperspectrometewith a doubleFermi
choppersystem,onecancontrol enegy resolutionfunction arbitrarily, and obtainvery high enegy resolution. Resultsof simulationcalculation
by McStasindicatethat Ae/ En; of 0.2%mustbefeasible.Becausef its large @ — w spaceyery high resolutionchopperspectrometerbecome
powerful tool for studyin wide scientificfields.

C-251 High counting rate 2-dimensionalneutron imaging method using rectangular scintillators with WLS fibers

K TOH"?, M KATAGIRI', K SAKASAI', M MATSUBAYASHI', A BIRUMACHI', T NAKAMURA "2, H TAKAHASHI 2, M NAKAZAWA?,
! Japamtomic Enegy Researctinstitute

2 University of Tokyo

We have developeda 2-dimensionaheutronimagingmethodusingrectangulascintillatorswith WLS fibersfor neutronscatteringexperimentsin
anext-generatiorhigh-intensepulsed-neutrosource.ln the method rectangulascintillatorsarearrangedat longitudinaldirectionandtrans\erse
directionand WLS fibersare arrangedon the four sidesof thesescintillators. Luminescencegeneratedn the scintillator are absorbedoy the
four fibersandwavelength-shifteduminescencearedetectecby multi-channelphotomultipliers. The positionof incidentneutronis decidedby
coincidencef thefour signals.By preliminaryexperimentsusing5 mmx 5 mmx 2 mmtSLi glassscintillatorsand0.5 mmf WLS fibers, it was
concludedhatdetectionefficiency for thermalneutronwas13% andthe maximumcountingratefor eachpixel was3 Mcpswith the coincidence
time of 200ns.

C-252 MC simulations of reflectometersat reactor and spallation sources

K. Lieutenant, H. Fritzsché, F. Mezet,

! Hahn-Meitnetinstitut Berlin, Germay

We simulatedspectraof reflectometerinstalledon pulsedsourcesasthey areplannedfor the ESS(5 MW 50 Hz shortpulse,1 MW 10 Hz short
pulse,and5 MW 16.7 Hz long pulse);for eachof the sourcesa coupledmoderatowasused. For comparisorof spallationandreactorsources,
we simulatedaninstrumentwith equivalentparameterinstalledon areactorsourcewith aneutronflux of the ILL. For comparabilityof the data,
constantwavelengthand angularresolutions(of 3% and 8%) were usedfor all instruments.The intensity at the detectorwas determinedas a

functionof the momentuntransferfor avirtual sampleof total reflectvity andfor deuteratedvater Finally it wascalculatechow longit takesfor
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eachsourceto measurehe entire spectrumwith a given statisticalaccurag. Bestresultswereobtainedat the 50 Hz shortpulsesourceandthe
long pulsesourcewhile the 10 Hz sourceperformedworse. The measuringime calculatedor thereactorsourcewasthelongest.

C-253 VULCAN, adedicatedengineeringdiffractometer at the SNS

X.-L. Wand,

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

VULCAN, the SNSengineeringliffractometeris designedo tacklea broadrangeof problemsin engineeringnaterials.The primary useof the
instruments for stress-relatedtudies,ncluding mappingof residualstresddistribution in component&ndthe studyof materialsresponseinder
appliedload. For mappingexperimentsthe measuremertime with a samplingvolumeof 1 mm?® will be minutes. This will make possiblepara-
metric studiesof componentsubjectedo differentfabricationor operatingconditions.To enablein-situ loadingstudiesJoad-frameandfurnaces
will be anintegratedpart of the instrument. With its high flux anda large detectorarray VULCAN is alsoideally suitedfor determinationof
texture andtransformatiorkinetics. A 2D position-sensitie detectoiplaceddownstreamwill enablesmallangleneutronscatteringneasurements
providing information of the microstructure.Whenthe diffraction and SANS dataare collectedtogether this instrumentwill be a greattool to
understandheintricateinterplaybetweerstressiexture,andmicrostructurén engineeringnaterials.
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C-254 Low-frequencydynamical responseof confinedwater in normal and supercooledregionby IINS

V. Crupi, D. Majolino', P. Migliardo®, V. Venuti', A. J. Dianoux,

! PhysicsDepartmentMessinaUniversity, P.O. BOX 55,98166,Messinataly

2 |LL, GrenobleFrance

We analysedINS spectraon waterin a nanoporousselsil matrix. The obtainedZ(w), the one-phonoramplitude-weightegrotonvibrational
densityof statesshaws, in theregion 0-150meV, the translationabndrotational(librational) hinderedcollective modesfor confinedwaterin the

T-range+4(0° C+-35°C. Thesemodesarerelative to intermoleculawibrationsH-bondimposedand, varying the hydrationpercentagé/Ng from

100%to 5%, we quantify for the first time, the evolution of the threelibrational bandswith T andN/No, revealingthatthe libration connected
with the lowestmomentof inertiaincreasegnormouslywhenN/Ny is lowered,whereaghe bond-bendingand-stretchingmodesbecomemore
and more attenuatedindicating that the C,, tetrahedrasymmetryis lost in watertightly bondedto surface. A critical comparisonwith other
spectroscopiandMD resultsis presented.

C-255 Short-range and medium-range Order in molten Ga-TI Alloys

Th. Halm!, J.NomssiNzali!, W. Hoyer!, R.R May?, M. Bionduccf,

1 TU Chemnitz Institut fur Physik,01907Chemnitz,Germary

2 Institut Laue-Langein, PB 156,38042Grenoble France

3 LaboratoireleonBrillouin, C.E.deSaclay91191Gif-sur-Yvette,France

The molten phaseof Ga-Tl alloys wasinvestigatecby neutronsmall- andwide-anglescatteringaroundthe miscibility gapwhich occursin the
liquid stateof this binary system.For the alloys containing35, 40 and45 at.% Tl anincreaseof the small-anglescatteringntensitywasobsered
asthe temperaturds decreasednd approacheshe temperaturet the binodal curve. This behaiour is regardedas a result of fluctuationsin
concentratiorandthe Ornstein-Zernik formalismwasappliedon the scatteringntensityat smallmomentuntransferQ. A temperature-dependent
correlationlengthwasderived andvaluesfor the critical exponentsyammaandu wereestimated.The wide-angleneutronscatteringntensity of
thealloy with 40 at.% Tl shavs, however, notemperature-dependeméhaiour in the consideredemperatureangenearthe binodalcurwe.

C-256 Quantification of thermal motionsin the Purple Membrane

U. Lehnert-?3, v. Reaf, B. Kessletf, D. Oesterhelt, G. Zaccat'

! Institut Laue-Langein, 38042GrenobleCede 9, France

2 Max-Planckinstituteof Biochemistry 82152Martinsried,Germary

3 Institut de Biologie Structurale 38027GrenobleCede1, France

4 Institut de Pharmacologiet Biologie Structurale31077Toulouse France

Local atomic motionsin BacteriorhodopsinBR), the membraneproteinin Purple Membranesof Halobacterium salinarum were studiedby
incoherenneutronscattering.The analysedsampleconsistedf fully deuteratedPurpleMembranesvith BR containingH-retinal, H-tryptophan,
andH-methionine.Theselabelledgroupsare presentn theretinal binding pocket andthe extracellularpart of BR. By usingincoherenmneutron
scatteringon two different backscatteringnstrumentsat the ILL we determinedhe meansquaredisplacement®sf small and large amplitude
motionsasafunctionof temperaturdor labelledaswell ascompletelyhydrogenate®M samplesat differenthydrationstates We shavedthatthe
dynamicsof this labelledselectedpartis morerigid andinfluencedby temperaturendhydrationin a differentway thanthe membranelobally.

C-257 Neutronreflectivity study of biofunctional assembliest lipid interfacesthr oughrecombinantsphericalbacterial protein Lumazine

Synthase

M. Tristl', I. Haasé, S.Marx!, L. T. Le€®, M. Fische?, E. Sackmanh

! PhysikDepartmentTechnischéJniversitat Miinchen James-ranckStr.D-85748Garching Germaly

2 Lehrstuhlfiir OrganischeChemieund Biochemie TechnischdJniversitat MilnchenLichtenbegstr. 4, 85748Garching,German

3 Laboratoirel&onBrillouin (CEA-CNRS),France

A novel stratgy to constructbiomimeticassemblie®f bio macromoleculeso phospholipidmembraness presentedlt is basedon the surface

anchoringof 15 nm capsidsof bacteriallumazinesynthas€LuSy) which arecoupledto phospholipidexhibiting differentfunctionalheadgroups
like biotin andNi chelatorcomplees. In this feasibility studywe probethe adsorptiordynamicsof LuSy moleculesunderdifferentbinding con-

ditions. We usedLuSy functionalisedwith differentkey-lock like bindingmechanismsWe alsostudiedthe dependencof the adsorptiorprocess
onthe concentratiorof alipopolymer(phospholipidwith polyethylenglycol headgrougalledPEG)attheinterface.

C-258 The Mockup Testsof Cylindrical Annulus Type Moderator Cell for Developing TRR-Il CNS

C.H.Le€, T. Kawai?, Y. K. Charl, D. J.Le€!

! Instituteof NuclearEnegy Researchi.O. Box 3-3, Lungtan32500, Taiwan

% ResearclReactonnstitute, Kyoto University, Kumatori-cho Sennan-guDsaka590-0449 Japan

The Taiwan ResearctiReactormodified project (TRR-II) with a vertical Cold NeutronSource(CNS) is carryingout at the Institute of Nuclear
Enegy Researci{INER). A two-phasehermosiphorioop consistsof a cylindrical annulusmoderatorcell, a single moderatoitransfertubeand
a condenserA cylindrical annulusmoderatorcell consistsof an outershell andan inner shell of which a bottompartis open. An inner shell

is expectedto containonly hydrogenvaporand an outer shellto containboiling liquid hydrogenat 1.2 barand20.7 K for giving an optimum
moderatiorfor cold neutrons A full-scalemockuptestfacility with liquid nitrogenasaworking fluid wasdesignedaindmadeof glassfor verifying

the conditionsto getthe statementionedabore. The electricalheatersare usedfor simulatingnuclearheatload of a moderatorcell including

hydrogenmoderator and the liquid level in the inner shell was measurediirectly as a function of the heaterinput. The resultsregardingthe
visualizationof the two-phaseflow patternsin the cylindrical annulsandthe void distribution in the liquid nitrogenof the outer shell against
variationsof heatloadwill be presentedit is reportedalsohow to controlthe statein which theinnershell containsonly hydrogenvaporandthe
outershellliquid hydrogenin the practicalTRR-1I CNSfacility.

C-259 Dynamicsof proteinsat low temperatures: Fibr ousvs. globular

L. Foucat, J.-PRenod, C. TengrotH, S. Jansseh H. D. Middendorf

! Institut Nationaldela Recherché\gronomique F-63122St.-Geres-Champanell&rance
% Departmenbf Chemistry PrincetonUniversity, PrincetonNJ 08544,USA
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3 paul Scherreinstitut, Villigen, CH-5232,Switzerland

4 Clarendoni_aboratory Departmenbf Physics University of Oxford, Oxford OX1 3PU, UK

We have measuredjuasielastimeutronscatteringrom Hy O-hydrateccollagen(Charolaiscalves)andhaemoglobithuman)betweer80 and270

K, usingthe focusingt.o.f. spectrometeFOCUSat PSI andthe backscatteringpectrometetRIS at ISIS. The dataconsistof setsof nearly
elasticpeaksshawing (i) Q,T-dependentlecreasem window-integratedintensitiesS,. (Q, T') proportionalo effective Debye-Waller factors,and
(ii) smalllineshapechangesiueto varioustypesof protonmotionswith characteristicimesin the nsto 10 psregion. Relative to haemoglobin,
the 200 K dynamictransitionis shifted upwardsby 20-25K in collagen,andthe T-dependencef m.-sq. protondisplacementsierived from

Sqe (@, T) suggestshatin triple-helicalsystemsheremay be threeratherthantwo regimes:oneregion up to 120K (probablypurely harmonic),
an intermediatequasi-harmoniaegion with a linear dependencelp to 240 K, followed by a steepemonlinearrise similar to thatin globular

proteins. Lineshapeanalyseshav that small "core” broadeningsre obsenable alreadyaround100 K, distinct from wing broadeningsvhich

consistof low-intensitybut muchwider shouldersievelopingabore 210K.



