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C-1 PolarisedNeutronsUsedin SANSInvestigationsof Magnetic Nanomaterials
A. Wiedenmann

�
,�

HahnMeitnerInstituteBerlin Glienickerstrasse100D-14109Berlin Germany
We reporton SANS investigationsof magneticmicrostructuresin extremely fine-grainedmaterialsmaterials,wherewe facethe problemthat
weakmagneticscatteringsignalshave to beanalysedbesidestrongnuclearcontributionsfrom othersources.We shalldemonstratethatpolarised
neutronsgive accessto thesignandabsolutevaluesof themagneticscatteringlengthdensitiesproviding additionalinformationaboutthenature
of interfacesof nanocrystallineparticleswhich arenot availablein conventionalSANS.The investigationshave beenperformedusingthe new
powerful polarisationoption ”SANSPOL” , recentlydevelopedon the SANS instrumentV4 of the HMI, Berlin [1]. Resultson nanocrystalline
materialswith singledomainmagnetismarepresented,namelyn-Co andn-Fe� O� particlesin magneticliquids, n-particlesof Fe� Si andFe in
amorphousmatrix of Fe-Si-B-Nb-Cuor Fe-Nb-Balloys. [1]T. Keller et al J.NuclearInstrumentsA451(2000),474-479

C-2 Neutronic analysisof a liquid � He sourcefor UCN production and storage
Y. Abe

�
, N. Morishima

�
,�

Departmentof NuclearEngineering,Kyoto University, Yoshida,Sakyo-ku,Kyoto606-8501,Japan
UCN productionandstoragein a liquid � He sourceareevaluatedby meansof a multigroupneutrontransportanalysis.Using thecrosssection
modeldevelopedby theauthors,a setof groupconstantsfor liquid � He at many differenttemperaturesdown to 0.1K is generated.Major results
thusobtainedareasfollows. As temperatureis decreasedbelow about0.5 K, UCN densityshows saturationbehavior becauseof no significant
up-scatteringandUCN lossby neutron

�
-decayonly. Singledown-scatteringof a 1 meV neutronandalsomultiple scatteringof a higherenergy

neutroncontributelargely to UCN production.High UCN densityof 1x10� cm� � is possiblewith a high reflectivity of a storagevessel,say, over
0.9999.

C-3 Developmentof cross-sectionmodelsfor liquid H � and solid CH �
N. Morishima

�
, Y. Matsuo

�
, Y. Sakurai

�
,�

Departmentof NuclearEngineering,Kyoto University, Yoshida,Sakyo-ku,Kyoto606-8501,Japan
In orderto clarify neutronicperformanceof apulsedcold-neutronsource,scatteringpropertiesof sometypicalhydrogenousmoderatorsarestudied.
Crosssectionmodelsfor liquid ortho-andpara-H� between14and20.4K andliquid andsolidCH� at temperaturesdown to 20 K aredeveloped.
A setof groupconstantsfor liquid H � is alsogenerated:80groupsbetween0.1 � eV and10eV in aP� approximation.Major resultsareasfollows.
(a)Coldneutronproductiondueto para-to-orthotransitionandupscatteringof lower-energy neutronsby orthoH � . (b)Neutronslowing-down by
rotationalexcitationof a CH� moleculeespeciallyat 20K. And (c) anoptimumconditionof a liquid H � sourcefor coldneutronproduction.

C-4 New Approachesin PlasmaNeutron Sources
A.S. Tsybin

�
, A.Yu. Kuznetsov

�
, K.I. Kozlovsky

�
, A.E. Shikanov � ,�

Moscow StateEngineeringPhyisicsInstitute(technicaluniversity),Russia� StateUnitaryEnterprisefor NuclearGeophysicsandGeochemistry, Moscow region,Russia
Possibilitiesto improve yield parametersof compactneutronsources( � 1m) basedon the ion accelerationin plasmasystemsincluding laser-
producedplasmabundlesareconsidered.Among suchsystems,generatingd-d andd-t neutrons,arethe same:a) high voltagedischarge with
inertial electrostaticconfinement;b) shockwavescolliding at someanglein plasma;c)nonstationarylaserplasma,producedby interactionof
intensive laserirradiationwith solid targets. The laser-producedplasmais usedasa neutrontargetor a mediumof ions collective acceleration.
Preliminaryresultshave pointedthat in pulseoperationmodeof (a) and(c) systemsit is possibleto reachneutronyield up to 100 millions -
10 billions n/pulsewithout usingtraditionalcombinationof solid neutrontargetandion accelerationby externalelectricalfield. Neutronpulse
durationis notmorethan10microsecond,anddevicepower consumptionis abouta few kJ/pulse.Someschemesof presentedneutronsourcesare
discussed.Theneutronemittingpartof suchsourcemaybeof a few cubiccm.

C-5 First Nuclear Research Centre in Morr oco
M. Ibn Majah

�
, M. Jerjini

�
,�

NationalCentreof NuclearEnergy sciencesandTechniques
The rapid developmentof a numberof specialandeconomicsectorssuchasmedicine,agriculture,environment.. requiresthe input of new
technologies.ThusMoroccodecidedtheconstructionof anuclearresearchcenterwhichwill beoperationnalin 2002.Theposterwill describethe
mainactivities whichwill beundertakenin this centerwith emphisisonexperimentsto besetuparounda 2MW researchreactor.

C-6 First neutron resultsfr om JESSICA, the ESS-like target mock-up and moderator test facility
H. Tietze-Jaensch

�
, U. Bechstedt

�
, H. Conrad

�
, R. Engels

�
, J. Dietrich

�
, D. Filges

�
, F. Goldenbaum

�
, B. Haft

�
, G. Hansen

�
, H. Klein

�
, R.D.

Neef
�
, K. Nuenighoff

�
, N. Paul

�
, C. Pohl

�
, D. Prasuhn

�
, P. Reinhardt

�
, F. Rongen

�
, H. Schaal

�
, H. Stelzer

�
,�

ForschungszentrumJülich, 52425Jülich, Germany
The JESSICAshort pulseESS-like spallationtarget mock-up facility is designedfor prototypingexperimentson the optimisationof a tar-
get/reflector/moderatorsystemof theEuropeanspallationsource(ESS).A full-size 1:1 scaledliquid Hg target is placedin a shortpulsedproton
beamof theCOSYprotonacceleratorto producespallationneutronsat ESS-like protonenergies. Theneutronicsandtechnicalfeasibility of ad-
vancedcold moderatorswill beinvestigatedby neutrontime-of-flight techniqueandtheaim is to validatecomplex simulationmethodsof particle
interactionandnucleartransportandto optimisethetechnicallayoutof anESS-typetarget-reflector-moderatorsystem.JESSICAexperimentswill
result in: A) a setof nucleartransportandneutronicperformancedataof an ESS-typeliquid mercurytarget/moderator/reflectorsystemandits
individual components,B) an optimisedgeometryof the target to moderatorandtarget to reflectorpositionandC) neutronspectraandneutron
time distributionsto validateMCNPX codedsimulationmodelsof targetstationconceptsandscatteringkernelsfor cold sources.Here,we report
on recentresultsof referencedatatakenwith anambientwatermoderator, thestart-updeviceof a numberof advancedcryogenicmoderatorsto be
investigatedin duecourse.

C-7 Facility and Instrument Upgradesat the Manuel Lujan Jr Neutron Scattering Center at LANSCE
A.J.Hurd

�
,
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�
ManuelLujanJr NeutronScatteringCenterat LANSCE,MS H805,LosAlamos,New Mexico 87545,USA

Excitingdevelopmentsat theLujanScatteringCenteratLANSCEwill bereviewed.After a longoutage,thefacility hasreturnedto operationswith
renewedstrengthandpower. Threenew instrumentsarein commissioningstageandothersarein designandprototypestage.Upgradesto several
existing instrumentstake advantageof theenhancedflux resultingfrom upgradesto theaccelerator, storagering, andtarget-moderatorsystems.
A revolutionarychoppersynchronizationprotocolsolveslong-standingproblemsfacedby pulsedspallationsourceslockedto power grid timing.
Theuniquescienceenabledby theLANSCEsourceandLujan instrumentswill bediscussed.

C-8 Designof neutron guidesystemsat the Australian ReplacementResearch Reactor
S.J.Kennedy

�
, B. A. Hunter

�
, F. Mezei� , L. Rosta� ,�

NeutronScatteringGroup,ANSTO, Menai,NSW 2234,Australia� BENSC,Hahn-Meitner-Institut,Berlin, Germany� BudapestNeutronCentre,KFKI, Budapest,Hungary
Australia’s new researchreactorwill caterfor neutronbeamscienceandradioisotopeproductionfrom theendof 2005,with unperturbedneutron
flux of 4 x 10

� � n/cm� /sandat leasteightworkingneutronbeaminstruments.Theneutronbeamfacility will havecoldandthermalneutronbeams
basedaroundsupermirrorreflectingguides.Thedesignof in-pile andout-of-pilesegmentshasbeenoptimizedto delivermaximumusableneutron
flux at neutronscatteringinstrumentslocatedat thereactorfaceandin theneutronguidehall. Theconceptualdesignwill bediscussedincluding
key performanceissuesandsimulationsof flux profilesandspectraatcritical pointsin thesystem.

C-9 Renewalof KENS TMRA and Its Performance
M Kawai

�
, T Ino

�
, N Torikai

�
, S Itoh

�
, T Kamiyama

�
, Y Kiyanagi� , M Ooi� , K Fukunaga� ,�

High Energy AcceleratorresearchOrganization(KEK)� HokkaidoUniversity� Kyoto University
KENS (spallationneutronsourceof KEK) wasrenewedby replacingthewholetarget-moderator-reflectorassembly(TMRA) with new one. The
gadoliniumpoisongiving sharperpulseswasinstalledin the ambientmoderator. Decouplingenergy of the B4C decouplerswereoptimizedto
give higherneutronfluxeswithout loosingsharpnessof neutronpulse. Tantalumclad tungstentargetwasdevelopedto increasesourceintensity
by about20%. Theneutronperformancewasmeasuredat severalspectrometers.Cold neutronintensityis fully recoveredandepithermalneutron
fluxesareincreasedastheneutronicdesigncalculationsindicated.Thescatteredneutronprofile becomesmoresymmetricalby thereducedtail.
At the total scatteringspectrometer, theradialdistribution functionobtainedby theFourier transformof S(Q)shows betterresolutionin position
andreductionin spurioushump.Thestainlesssteelshieldson theB � C decouplergivesvery low backgroundat thenew reflectometer. As awhole,
it canbesaidthatnew KENS hasa quitegoodability to investigatethematerials.

C-10 Conceptdesignof a new liquid metal target station for high power neutron scattering facilities
Eiichi Nishimura

�
, HisatoTagawa� ,�

Ministry of Economy,TradeandIndustry� Hitachi co.ltd.
We have designeda liquid metal target stationwithout a window wall for high power chargedparticlebeamsto passthrough. The beamsare
irradiateddirectly from above into thefreesurfaceof the liquid metalin a target tubesoakedvertically in a reservoir tankof the liquid metal. A
largehollow chamberis equippedabove thetargettube.This chamberworksasa getterpumpto evacuatethesystemanda heatsiphonto remove
theheatfed by thebeam,wheretheliquid metalworksastheworking liquid on bothfunctions.Resultsof thefeasibility studywill bediscussed
at themeeting.

C-11 AUSTRON and its notablenew features
H. Rauch

�
, G. Badurek

�
, E. Jericha

�
, M. Regler

�
,�

VereinAUSTRON, c/oAtominstitutderÖsterreichischenUniversiẗaten,A-1020Wien,Austria
The 10Hz/0.5MWAUSTRON neutronspallationsourceis dedicatedfor high resolutionstructuralanddynamicalinvestigationsof condensed
matterand for new fundamentalresearchwith neutrons. New magneticfocussingandbunchingsystemsareunderdevelopmentwhich create
additionalintensitygainfactorsof 10 - 20. Cleanroomconditionsincludingvibration,temperatureandhumiditycontrolwill improve thestandard
of neutronoptical andneutronreflectometryexperimentsconsiderably. Narrow bandneutronperfectcrystalresonatorsandstoragesystemsare
forseenfor a novel beamtailoring. A dedicatednew ultra-coldneutronstationwill opena new horizonfor experimentsin the sub-neVregion.
Recentlytheprojectgotadditionalsupportof theAustriangovernmentalBoardfor ResearchandTechnologicalDevelopmentwhichrecommended
theforcedcontinuationof theproject,theinstallationof aprofessionalProjectGroupandthecooperationwith theEuropeanspallationprojectand
with theneighbouringcountries.

C-12 The newcold neutron research facility at the BudapestResearch Reactor
L. Rosta

�
,�

ResearchInstitutefor Solid StatePhysicsandOptics(affiliated to theBudapestNeutronCentre)
SinceFebruary2001 the new cold neutronresearchfacility is routinely operatedat BNC. This ensembleof equipmentconsistsof the liquid
hydrogencoldneutronsource(CNS),theoptimisedsupermirrorneutronguidesystemandanumberof experimentalstationslocatedin theneutron
guidehall. Thecoldneutronchannelhasa take-off for threebeams.Thefirst guideservesfor a triple axisspectrometerwith aPGmonochromator
at the21m positionfrom theCNS.Theendof thisguideis usedfor apromptgammaactivationanalysisstation,which- dividing thebeamin height
into two parts- enablestheoperationof two pair-modegammaspectrometerssymmetricallyat bothsidesof theguide. A smallanglescattering
spectrometeris installedon the middle guide. The third guideserves for a reflectometer(with polarisationoption) with a PG monochromator
take-off. Theend-positionof thisguideis usedasa testbeam,sofar. Theseinstrumentsareavailablefor theinternational! usercommunity.

C-13 Corr ection for Thermal Diffuse Scattering in Single-CrystalTime-of-Flight Neutron Diffraction: First Applications
W. Jauch

�
, J.Peters

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

Thethermaldiffusescattering(TDS)correctiondevelopedby Popa& Willis [Acta Cryst. (1997)A53, 537- 545] for singlecrystalpulsedneutron
diffractionis examinedvia aseriesof experimentaldatasetscollectedat thespallationneutronsourceIPNS.Theeffecton thederivedtemperature
parametervaluesis assessedandcomparedwith referencestructuresobtainedfrom gamma-raydiffraction. The importanceof carryingout TDS
correctionsis emphasized.Suggestionsaremadehow to evaluatetheTDS in situationswheretheelasticconstantsareunknown.

C-14 ISIS Target Station II :: Preliminary Target and Moderator simulations
S.M. Bennington

�
, S. I. Campbell

�
, T. A. Broome

�
, D. J.Picton� , T. D. Beynon� ,�

ISIS facility, RutherfordAppletonLaboratory, Chilton,Didcot,Oxon,OX11 OQX, UK� Schoolof PhysicsandSpaceResearch,BirminghamUniversity, POBox 363,BirminghamB152TT, UK
WhenISIS wasfirst constructedthetargetandmoderatorswhereoptimisedto exploit thelargeepi-thermalfluxesof neutronsthatareinherentto
pulsedneutronsources.Sincethenexperiencehasshown thatpulsedsourcescaneffectively competewith reactorsfor certainapplicationseven
in the thermalandcold neutronregions. The plan to build a secondtarget stationat ISIS, that is specificallydesignedto usetheselow energy
neutrons,haspromptedthisdesignstudy. Thesecondtargetstationwill useonepulsein five from anupgraded300micro-ampsynchrotrongiving
a total power of 48 kW. This low power makesit possibleto usetargetstationdesignsthatrecoupa largefractionof theflux lost dueto thesmall
numberof incidentprotons.In this preliminaryreportwe presentour currentthoughtson thedesignof thesecondtargetstationandtheresultsof
Monte-Carlocalculationsof flux andpulseshape.

C-15 First resultsfr om the neutron Time Of Flight (n TOF) facility at CERN
C. Borcea

�
, S. Buono

�
, P. Cennini

�
, M. Dahlfors

�
, A. Ferrari

�
, G. Garcia-Munoz

�
, Y. Kadi

�
, V. Lacoste

�
, E. Radermacher

�
, F. Saldana

�
, V.

Vlachoudis
�
, L. Zanini

�
, V. Dangendorf� , R. Nolte� , M. Weierganz� ,�

CERN,Geneva,Switzerland� PhysikalischTechnischeBundesanstalt,Braunschweig,Germany
Recentlya neutrontime of flight facility (n TOF) hasstartedits activity at CERNallowing to theneutronsa flight pathof 185m. The20 GeV/c
high intensityprotonbeamdeliveredby theCERNPSproducesspallationneutronswith energiesrangingfrom thermalto GeV energies. In fact,
4 pulsesof 	�
��� � � protons,distantby 1.2sanda width of 6 ns,areimpingingevery14.4s ona leadtargetfollowedby a 5 cm watermoderator.
The neutonspectralfunction is almostisolethargic andthe total numberof neutronsat the endof the flight pathgeneratedby a protonpulseis
closeto ��
���� � neutrons/cm� for thecurrentcollimatorconfiguration.The intenseflux andtheexcellentresolutionof this neutronbeamallow
oneto studysystematicallyneutroncross-sectionswith very modestmasssamples.Resultsof thefirst commissioningmeasurementsconcerning
thespectralfunction,resolution,targetbehaviour arepresented.
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C-16 TOSCA neutron spectrometer: the final configuration
M Celli

�
, F Cilloco� , D Colognesi��� � , R J Newport� , S F Parker� , V RossiAlbertini � , F Sacchetti� , J Tomkinson� , M Zoppi� ,�

C.N.R.,I.E.Q.,50127,Florence,IT� C.N.R.,I.S.M., 00133,Rome,IT� C.N.R,G.N.S.M.,00185,Rome,IT� ISIS Facility, R.A.L., Chilton,Didcot,Oxon,OX11 0QX, UK� PhysicsLab., Univ. of KentatCanterbury, Canterbury, Kent,CT2 7NR,UK� Dip.to di FisicaandI.N.F.M., Univ. di Perugia,06100,Perugia,IT
Theforwardandbackward scatteringparts(phaseII) of thenew neutronspectrometer, TOSCA,replacingtheold TFXA andTOSCA(phaseI),
havebeensuccessfullyinstalledat theISISpulsedneutronsource.Theresultsshow asignificantenhancementin thecountingratedueto thelarger
detectorarea.Theimprovedresolution(to � 1.5%of theenergy transfer)ascomparedwith theprevious instruments(TXFA 3%,TOSCA-I 2%)
hasbeenachievedby increasingtheprimaryflight pathfrom 12m to 17m. A chopperhasbeenaddedin orderto avoid neutronframeoverlapand
to reducethefastneutronbackground.Additionaldiffractioncapabilitywill beinstalledin thenearfuture.

C-17 Neutron Fourier diffractometer FSD for internal stressanalysis: first results
G.D. Bokuchava

�
, V.L. Aksenov

�
, A.M. Balagurov

�
, V.V. Zhuravlev

�
, E.S.Kuzmin

�
, A.P. Bulkin � , V.A. Kudryashev � , V.A. Trounov ��

FrankLaboratoryof NeutronPhysics,JINR,Dubna,RUSSIA� Petersburg NuclearPhysicsInstituteof RAS,Gatchina,RUSSIA
At theIBR-2 pulsedreactorin Dubnaa new neutronFourierdiffractometerFSDis underconstruction.FSDcontinuesthedevelopmentof neutron
Fourier diffractometryat long pulseneutronsources,which hasbeenstartedseveral yearsago with High ResolutionFourier Diffractometer
(HRFD) at the IBR-2. WhereasHRFD is mainly usedfor precisestructurerefinement,FSD is optimisedfor internal stressmeasurementsin
bulk materials.TheFSDdesignsatisfiesthe requirementsof high luminosity, high resolution,specificsampleenvironment,wide rangeof d����� ,
andfixed scatteringangles ������� . It consistsof mirror neutronguide, fastFourier chopperfor the neutronbeamintensity modulation, �������
MultiCon ZnS(Ag)detectorsystemwith bothgeometricalandelectronicfocusing,5-axisgoniometerHuber andloadingmachines,VME-based
RTOF-analysersfor dataacquisition.Examplesof thefirst experimentalresultsobtainedwith FSDarepresented.

C-18 Upgradeof the TOF-Diffractometer EPSILON
V. Ulyanov

�
, K. Walther� , I. Kuznescov

�
, A. Frischbutter� , E. Medvedev

�
, Ch. Scheffzük� , A. Schebetov

�
�

Petersburg NuclearPhysicsInstitute,188300Gatchina,Leningraddistr., Russia� GeoForschungsZentrumPotsdam,Telegrafenberg, 14473Potsdam,Germany
Due to a flight pathof 102m a resolutionof  "!$#%!�&('*)$��� � � wasachieved at thediffractometerEpsilon(IBR-2, Dubna). To overcomepoor
intensitya renewing wasmadefor thewholedataacquisitionsystem,includingnineradialcollimators,consistingof 48 GdO� coatedfoils (angle
distance20’ of arc)andcoveringarangeof 20� in +�, . A rangeof 20� is coveredin theotherdirection.Threeof thepyramidicalshapedcollimators
aregroupedto a unit of 66� . Therearendof thecollimatorsis planar( +�-").+�-�/�0 � ) andthedistancebetweenthefoils is 4 mm, but 1 mm at the
front end,- their transparency is expectedto be ��'�1 . Single ��243 -countertubesareused,which are10 mm in diameterand20 mm long. Each
collimator/detector-block is mountedon a ring with its surfaceplaneperpendicularto theincidentneutronbeam.Thescatteringangle +�, for all
detectorsis uniqueandequals90� . All blockshave the possibility of adjustmentin threedirections. The intensitygain is 5 10.Thework was
supportedby theGermanBMBF undertheproject03-DUBPOT-9 andtheGeoForschungsZentrumPotsdam.

C-19 Conceptualanalysisfor a 1.4 � eV backscatteringspectrometer at the EuropeanSpallation SourceESS
O. Kirstein

�
, T. Kozielewski

�
, M. Prager

�
,�

ForschungszentrumJülich GmbH,Institut für Festk̈orperforschung,52425Jülich, Germany
Theinstrumentpresentedis abackscattering,crystal-analyzerspectrometerdesignedto providehighestenergy resolutiontogetherwith anextended
rangeof momentumtransfer. Thereforethesecondaryspectrometerif usedwith Si(111)crystalanalyzerswill provide a high energy resolution
of approximately1.4 � eV at the elasticpeakanda Q-rangeof 0.1 to 2.0 Å � � . A secondanalyzersystemusingSi(311)crystalswill provide a
moremodestenergy resolutionof approximately6 076 eV with anextendedQ-rangeof 0.2 to 3.8 Å � � . A Mica analyzersystemwill likely allow
an improvementof energy resolutionto 0.5 � eV. Thecombinationof high countrate,extendeddynamicrangein energy transferalongwith the
energy resolutioncharacteristicsof classicalreactorspectrometersresultin a spectrometerthatwill provide unprecedentedopportunitiesfor new
scienceto theneutronscatteringcommunity. We comparethenew setupwith otherspallationsourcebackscatteringspectrometers,i.e. theIRIS/
SNStype,andshow theadvantagesof thenew designwhichoffersa standardenergy resolutionwhich is competitive to reactortypeinstruments.
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C-20 Building a high resolutiontotal scatteringpowder diffractometer - Upgradeof NPD at LANSCE
T. Egami

�
, S.J.L. Billinge � , A. K. Cheetham� , D. Louca� , J.B. Parise� , Th. Proffen� ,�

Departmentof Materials,ScienceandEngineering,Universityof Pennsylvania,3231WalnutStreet,PhiladelphiaPA 19104,USA� Departmentof PhysicsandAstronomy, MichiganStateUniversity, EastLansing,MI 48824,USA� MaterialsResearchLaboratory, UniversityofCalifornia,SantaBarbara,CA 93106,USA� Departmentof Physics,Universityof Virginia,Charlottesville,VA 22901,USA� Departmentof Geosciences,StateUniversityofNew York atStony Brook,Stony Brook,NY 11790,USA� Los AlamosNationalLaboratory, LANSCE-12,MS H805,LosAlamos,NM 87545,USA
The NeutronPowder DiffractometerNPD at the Lujan NeutronScatteringCenterat Los AlamosNationalLaboratoryis the highestresolution
neutronpowderdiffractometerin theUS.WearecurrentlyupgradingNPDby addingalargenumberof positionsensitivedetectorsin thebackscat-
tering position. This will optimizethe instrumentfor total scatteringmeasurements.The upgradedinstrumentswill make it possibleto collect
datafrom a powdersampleover a wide rangein Q aswell aswith very goodQ resolution.Thetotal scatteringincludesBragg-aswell asdiffuse
scatteringandholdsthekey to determiningthecrystallographicaveragestructureaswell asthelocal structure,oftenresponsiblefor theproperties
of complex materials.

C-21 The newMAPS spectrometer at ISIS
T G Perring

�
, C D Frost

�
,�

ISIS Facility, CLRCRutherfordAppletonLaboratory, Didcot,OxfordsireOX11 0QX
Thescientificprogrammeon thenew inelasticscatteringspectrometerMAPS hasrecentlystartedat thepulsedneutronsourceISIS. MAPS is a
direct geometryspectrometerthat hasbeenoptimisedto measurecollective excitationsin singlecrystals. Its principal innovation is the useof
positionsensitive detectorsthatprovide closeto continuouscoverageover a largedetectorareain theforwardscatteringdirection.Thisallows the
freedomto takecutsfrom thedataonany planeor alongany directionin reciprocalspace,with theresolutiontuneablein software.Thedesignand
technicalspecificationof MAPS will bepresented,andtheperformanceof thedetectorsystemdescribed.Theuseof thespectrometerto measure
excitationsin singlecrystalswill beillustratedby a varietyof experimentaldatatakenfrom thescientificcommissioningprogramme.

C-22 Impr ovementof the performanceof the chopperspectrometer, INC
SItoh

�
, M Arai

�
, M Kawai

�
,�

NeutronScienceLaboratory, High Energy AcceleratorResearchOrganization,Tsukuba305-0801,Japan
The INC spectrometeris the chopperspectrometerat KENS (NeutronScienceLaboratory, High Energy AcceleratorResearchOrganization).
A guide tube comprisingsupermirrors,of which the critical wavenumberis threetimes as large as that of naturalnickel, was installedin the
primaryflight pathof INC. Also, thecharacteristicsof theambient-temperaturewatermoderator, which INC is facing,waschangedby renewal
constructionof the neutronsourceat KENS. Throughtheseconstructions,the performanceof INC wasdrasticallyimproved. A hugeintensity
gainat low energiesdueto installingthesupermirrorguidetubeanda gainof factor2 at high energiesdueto changingthecharacteristicsof the
neutronsourcewereobservedwithoutany increasein thebackgroundnoise.Theobservedgainof theguidetubewasin verygoodagreementwith
a calculation.We,for thefirst time,have demonstratedtheeffectivenessof asupermirrorguidetubefor higherenergy neutronsthancoldneutrons
for which a guidetubehasbeenknown to beeffective. Moreover, thepoisoningof theambient-temperaturewatermoderatorprovidedINC more
symmetricenergy resolutionfunctionaswell asanincreasein thepeakintensityin thetime-of-flightspectra.Thepresentconstructionsresultedin
a greatimprovementconcerningall aspectsof theperformance.

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

�
, I. Tanaka

�
, T. Chatake

�
, A. Ostermann

�
, N. Niimura

�
,�

JapanAtomic Energy ResearchInstitute,Ibaraki319-1195,Japan
A neutrondiffractometer(BIX-3) at JRR-3Mof JAERI hasbeenappliedto thestructuredeterminationof wild-type/mutantrubredoxinandmyo-
globinin 1.5Å resolution.Thoseresultsincreaseactivity of theneutronproteincrystallographyandtherequirementsof amuchhigherperformance.
A new diffractometer(BIX-4) usesanelastically-bentperfect-SicrystalmonochromatorandneutronimagingplatesasBIX-3. In addition,several
optimizationsof the monochromatorhouseandmodificationsfrom BIX-3 arecarriedout as follows, (1) 1.4 Å is usedasa wavelengthfor an
incidentneutronwhich givesa maximumintensityat a sampleposition. (2) 3Q supermirror is installedinsideof a flight tube. Theintensityat a
samplepositionis estimatedto beabout5 timeslargerthancurrentBIX-3.

C-24 Designof a low energy multi-chopper spectrometer for a spallation source
R. Bewley

�
, R. Eccleston

�
,�

ISIS Facility, ChiltonDidcot,Oxfordshire,UK
A multi-chopper(MC) directgeometryspectrometerhastheadvantageof giving theusercompleteflexibility overtheincidentenergy, theresolution
(within thelimits of thechoppers)andtheresolutionlineshape.In addition,onecanmatchthetwo mainresolutioncontributions,thusobtaining
themaximumpossibleflux for a certainresolution.Althoughseveral MC spectrometersalreadyexist on steadystatereactorsources,at present
thereis not a singleexampleof oneon a pulsedspallationsource.This is surprising,asour simulationspresentedin this papershow thata MC
spectrometeris ideally suitedto a spallationsource. We alsoshow that if suchan instrumentwerebuilt at ISIS it would outperformany MC
spectrometerexisting in theworld atpresent.

C-25 The OSIRIS diffractometer and polarisation analysisspectrometer at ISIS: New developmentsand � He spin-filter polarisation
analysis
K. Andersen

�
, D. M. y Marero

�
, M. Barlow

�
,�

ISIS Facility, RutherfordAppletonLaboratory, Chilton,Didcot,Oxfordshire,OX11 0QX, UnitedKingdom
OSIRIScombinesalong-wavelengthpowderdiffractometerwith apolarisationanalysisbackscatteringspectrometer. Thediffractometercanaccess
wavelengthsup to 70 with a resolutionof betterthan1%  d/d. Thevery high counting-rateat shorterwavelengthsis ideal for in-situ, real-time
andparametricexperiments.Thespectroscopy sectionincorporatesa largearrayof graphitecrystalsarrangedin near-backscatteringto giveahigh
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countingratewith +�'�� 3.8 energy resolution.The incidentbeamis polarisedusinga supermirrorbenderandthescatteredbeamis polarisation-
analysedby a � Hespin-filterin theprocessof beingconstructed.Thespin-filtersystemconsistsof afibre laser, aperistalticpumpandawide-angle
banana-shapedquartzcell in a continuous-flow setup.Thescatteredbeampassestwice throughthespin-filtercell, thusdoublingtheopticalpath
lengthin thecell. Theaim is to achieve 70%nuclearpolarisationwith no variationin time.

C-27 EXCED - Epithermal Neutron Diffractometer at KENS
K. Kuwahara

�
, S.Sugiyama

�
, M. Kohgi

�
, M. Nakamura� , Y. Inamura� , M. Arai � ,�

Departmentof Physics,Tokyo MetropolitanUniversity, Hachioji,Tokyo 192-0397,Japan� Institutefor MaterialsStructureScience,High Energy AcceleratorResearchOrganization(KEK), Tsukuba305-0801,Japan
A new epithermalneutrondiffractometer(EXCED) was installedat the KENS spallationpulsed-neutronsource. EXCED is designedto be a
smallscatteringanglediffractometerusinganincidentneutronenergy rangingfrom � 0.5 eV to � 5 eV for determiningthecrystalandmagnetic
structuresof the high absorptionmaterials.By this diffractometer, we have beenableto measurethe nuclearandmagneticBraggpeaksof Gd
compoundswhich have beenknown asthebestabsorberof thermalneutrons.The instrumentaldetailsof EXCED andthepreliminaryresultsof
theneutrondiffractionfrom a singlecrystalof theGdalloy arereported.

C-28 The Neutron Bonse-HartDiffractometer for USANSat NIST
JohnBarker

�
, CharlesGlinka

�
, JimMoyer

�
,�

NIST Centerfor NeutronResearch,NIST
In April 2000thePerfectCrystalDiffractometerat NIST’sCenterfor NeutronResearchstartedoperation.Theperformanceof theinstrumentwill
bepresented.Designmeasurestakento optimizeits performancewill alsobediscussed.Theinstrumentis locatedon a dedicatedthermalneutron
beamportandutilizesavertically focussingpyrolytic graphitepre-monochromatorto providehigherneutronintensity(n/sec)ontheperfect-crystal
monochromator. Thechannel-cutmonochromatorandanalyzercrystalsfor the instrumentarelargeSi(220),triple-bounce,crystals(19 cm long
x 6 cm high with a 4.4cm wide channel)to provide a beam,of fixedwavelength2.4� 0.1 Å, with a crosssectionat thesamplepositionof up to
5 cm x 5 cm. TheQ-rangeof instrumentis 9.:;��� �<� Å � � ¡Q¡0.01Å � � . Themaximumbeamcurrentis 30,000n/sec.Recentexperimentalresults
will bepresentedto characterizeinstrumentperformance.Theinstrumentis partof theNIST/NSFCenterfor High ResolutionNeutronScattering
(CHRNS)with up to 2/3rdof theavailablebeamtime to beallocatedto outside-userexperiments.

C-29 The BackscatteringSpectrometerat the NIST Center for Neutron Research
Z. Chowdhuri

�
, R. M. Dimeo

�
, P. M. Gehring

�
, D. A. Neumann

�
, A. Meyer� , J.M. Rowe

�
,�

NIST Centerfor NeutronResearch,Gaithersburg, Maryland,USA� TechnicheUniversiẗat München,PhysikDepartmentE13,85747Garching,Germany
Theneutronbackscatteringtechniqueextendsthedynamicrangeof neutrontime-of-flightandconventionaltriple axisspectrometersdown to � eV
energiesandis idealfor thestudyof mechanismssuchasslow motionsin complex liquids, jump diffusionandquantumrotationaltunneling.We
reporton the performanceof thenew high flux backscatteringspectrometer(HFBS) at theNIST Centerfor NeutronResearch.Comparedwith
otherbackscatteringspectrometers,theHFBSachievesahigherneutronintensitythroughtheuseof adevicecalledthephasespacetransformation
chopperandthe incorporationof a largeranalyzerarray. A customdesignedDopplerdrive for themonochromatorprovidesa triangularvelocity
profile whichextendsthedynamicrangeof thespectrometerby morethana factorof two over similar instruments.

C-30 A New Thermal Neutron Spectrometer/Diffractometer for Polarization Analysis (SV30)at the research reactorFRJ-2
A. Ioffe

�
, H. Conrad

�
, Th. Zeiske

�
, R. Mueller

�
, E. Küssel

�
, S.Masalovich

�
, M. Schlapp

�
, B. Schmitz

�
, Th. Brückel

�
,�

ForschungszentrumJülich GmbH, Institut für Festk̈orperforschung,IFF-8: Streumethoden
A new spectrometerfor polarizationanalysisis underconstructionat theResearchCenterJülich. Thespectrometeris constructedasa multiple
purposeinstrument,which canbeusedbothasa triple-axisspectrometeranda diffractometerfor applicationsof polarizedneutronscatteringin
triple-axisspectroscopy, crystallographicinvestigationsandmeasurementsof magneticdiffusescattering.Therefore,thespectrometeris equipped
with two exchangeabledetectormodulesthatcarryananalyzerunit with asingledetectorandanimageplateneutrondetector. Two doublefocusing
monochromators(Cu(200)andPG(220))allow for a high flux of neutronswith anenergy up to 125meV at thesampleposition. Theuseof � He
filtersasapolarizerandananalyzertogetherwith theimageplateneutrondetectormakespossibleapolarizationanalysisfor highenergy neutrons
over a largesolidangleof 60� x 60� .
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C-31 The newreflectometerwith polarization analysisin Jülich
U. Rücker

�
, B. Alefeld

�
, W. Bergs

�
, E. Kentzinger

�
, J. Heinen

�
, Th. Brückel

�
, M. Drochner� , A. Ackens� , H. Loevenich� , P. Reinhart� , K.

Zwoll � ,�
IFF-Streumethoden,ForschungszentrumJülich, 52425Jülich, Germany� Zentrallaborfür Elektronik,ForschungszentrumJülich, 52425Jülich, Germany

In the neutronguidehall ELLA at the researchreactorFRJ-2(DIDO) in Jülich we built a new neutronreflectometerwith polarizationanalysis.
The instrumentis equippedwith a 2D positionsensitive detectoranda polarizationanalysercovering the completedetectorarea. The neutron
opticalsetupis designed,not to reducetheresolutionof theinstrumentcomparedto theuseof unpolarizedneutronsandleavestheopportunity, to
performexperimentswith thecompleteflux of unpolarizedneutrons.This instrumentallowsto measureefficiently diffusescatteringundergrazing
incidencefrom magneticlayeredsystemswith polarizationanalysis,allowing to draw conclusionsaboutlateralstructuresin the magnetization
of thesample.The instrumenthasbeenequippedwith electronicscomplyingwith theMunich standard, i.e. Linux computersfor datatreatment
andexperimentcontrol andstandardizedindustrialcomponentswith Profibus communicationfor driving the motorsandpositioncontrol. The
communicationbetweentheworkstationandthemechanicalanddetectorcomponentsusestheTACOprotocol,thefirst usersoftwareis written in
psh,a scriptinglanguagedevelopedat FZ Jülich.

C-32 Project of High ResolutionDir ectGeometrySpectrometeron NewNeutron Source(TROITSK, Russia)
A.Yu. Muzychka� , A.D. Perekrestenko

�
,�

Institutefor NuclearResearchRussianAcademyof Sciences� Moscow StateIndustrialUniversity
Uniquetime-of-flightspectrometerof inelasticneutronscatteringin directgeometrywith relativeenergy resolutionof 1-3%is proposed.Themain
ideaof device is inelasticandsmallangleneutronscatteringcombination.As thenew generationtime-of-flight machinetheproposedinstrument
is ableto successfuloperatein thewide field of condensedmatterphysics.It will bevery convenientto researchthecoherentexcitationsboththe
magnetandphonon,asin amorphousmaterialssoin monocrystalswith largeelementarycell by this device. Apart from thatit is possibleto useit
for smallangleneutrondiffractionmeasurements.In this paperthespectrometeroptimizationresultsandits basicparametersarepresented.

C-33 The salient featuresof a newly developedmedium resolution double crystal basedsmall-angleneutron scattering instrument at
Trombay
SMazumder

�
, D Sen

�
, T Saravanan

�
, P.R.Vijayaraghavan

�
,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Trombay, Mumbai400085,INDIA
A doublecrystalbasedmoderateresolutionsmall-angleneutronscatteringinstrumenthasbeenbuilt andcommissionedat theguidelaboratoryof
Dhruva reactor, BhabhaAtomic ResearchCentre,Trombay, India. Theinstrumentconsistsof a non-dispersive (1,-1)settingof 111reflectionsof
silicon singlecrystalswith thesamplebetweenthe two crystals.Theneutronwavelengthusedis 0.312nm. Theaccessiblerangeof wave vector
transferq hasbeenfoundto be0.003-0.173nm� � for a typicalexperimentwith sinteredalumina.

C-34 The small angleneutron spectrometerat the HANARO reactor, Korea
B. S.Seong

�
, Y. S.Han

�
, C. H. Lee

�
, J.S.Lee

�
, K. P. Hong

�
, K. N. Park

�
, H. J.Kim

�
,�

KoreaAtomic Energy ResearchInstitute,Taejon,Korea
The small angleneutronspectrometer(SANS)hadbeenconstructedwithout cold neutronsourceat the HANARO ResearchReactor, KAERI,
Koreaandthe performancetestwascarriedout. The SANS is to be usedfor the studyof microstructualinhomogeneitiesin materialsin the 1
nm to 100nmragein size. Thespectrometeris 9m long dueto limitation of reactorhall spaceandutilizesa neutronvelocity selectorwith 10%
wavelengthresolutionanda pinholecollimation to provide a continuousincidentbeamwhosewavelengthis variablefrom 0.4nmto 1nm. The
neutrondetectoris a two dimensionalpositionsensitive detectorof 128x 128pixelswith 5mmx 5mmspatialresolution.Thesampleto detector
distancecanbevariedfrom 1.5mto 4.5mandthedetectorcanberotatedaboutthesamplepositionto extendtheangularrangeof spectrometer.
The low Q limit of thespectrometeris 0.06nm� � . In this paper, thedesignandcharacteristicsof thespectrometerwereintroducedin detailand
severalSANSresultsof standardsampleswerepresentedwhich illustrateits performance.

C-35 Polarized neutron reflectometerat the BudapestResearch Reactor
L. Cser

�
, J.Füzi

�
, L. Riecsanszky

�
, Gy. Török

�
, G. Vaspal� ,�

BudapestNeutronCentre,ResearchInstitutefor Solid StatePhysicsandOptics,Hungary� BudapestNeutronCentre,KFKI Atomic Energy ResearchInstitute(AEKI), Hungary
Thereflectometeris installedonthecurvedneutronguideat thecoldneutronsourceof theBudapestResearchReactor(BRR).Theneutronbeamis
monochromatized(lambda= 4.3Å) by theuseof pyrolitic graphitesinglecrystaltogetherwith aBe-filter. Thescatteringplaneis horizontal.Prior
theinstallationthepolarizationoptionwascarefullydesigned.Theparametersandabilitiesof thedevice aredemonstratedby testmeasurements.
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C-36 The newThermal Time of Flight Spectrometerat NFL, Sweden
D Engberg

�
, M Grönros

�
, A Wannberg

�
,�

TheNeutronResearchLaboratoryin Studsvik(NFL), Sweden
At NFL, Studsvik,theSwedishcenterfor neutronscattering,anew ThermalTimeOf Flight (TTOF)spectrometerhasrecentlybeencompleted,and
theinstrumentis now openfor proposals.Theconstructionis similar to theIN4 spectrometerat theInstituteLaueLangevin (ILL) in France.The
TTOF consistsof a monochromatorof graphite. The monochromatoris both vertically andhorizontallyfocusingthe beamtowardsthe sample
positionto achieve ashigh a flux asis possible.A Fermichopperchopsup thebeamin pulses.After beingscatteredtheneutronsaredetectedby
anarrayof � He detectors,andthesignalis fed into the instrumentcomputer. Thesamplepositionis designedto accommodateexactly thesame
equipmentason theSLAD (StudsvikLiquid andAmorphousDiffractometer).This is to make it easyto performdiffractionandspectroscopy on
thesamesampleunderexactly thesameconditions.

C-37 Statusof POLDI - the new time-of-flight diffractometer at PSI
U. Stuhr

�
, H. Spitzer

�
,�

PaulScherrerInstitut,5232Villigen-PSI,Switzerland
Thenew highresolutiontime-of-flight (tof) diffractometerPOLDI for theinvestigationof residualstrainsshallgo into operationthisyear. In order
to enhancetheintensityof a tof-diffractometerat a continuousneutronsource,theinstrumentconceptallows thatneutronsof severalpulsesarrive
thedetectorat thesametime. Thedependency of thearrival time on thescatteringangleis usedto reconstructthediffractionpattern.This special
conceptand the shortflight pathof 12 m requiredthe developmentof specialinstrumentcomponents(focusingneutronmirror, time-focusing� He-detector)anddataanalysismethods.We will presenttheconceptandpresentstatusof the instrument,somesimulationresults,theneutron
beampropertiesandhopefullyfirst resultsof theoverall instrumentperformance.

C-38 The SingleCrystal Diffractometer at the ReplacementResearch Reactorat ANSTO
Wim Klooster

�
, RossPiltz

�
,�

ANSTO, PMB 1, Menai,NSW 2234,Australia
TheAustralianReplacementResearchReactoris scheduledto have a single-crystaldiffractometerwhenit startsoperatingin 2005.A preliminary
comparisonfor possibledesignswill bepresented.

C-39 Curr ent Statusof TRR-II Neutron SpectrometerDesigns
J.K.Gone

�
, T.N. Yang

�
, M.W. Wu

�
, C.S.Tsao

�
, C.S.Hwang

�
, Y.H. Huang

�
,�

Instituteof NuclearEnergy Research,Atomic Energy Council1000WenhuaRoad,ChiaanVillaget,Lungtan,Taoyuan,325Taiwan,R.O.C.
The objective of the Taiwan ResearchReactorProjectis to modify the old Taiwan ResearchReactor(TRR) into a multi-purposemediumflux
researchreactor(TRR-II). The projectstartedin 1998,and the new reactoris scheduledto be first critical at the endof 2006. The estimated
maximumunperturbedthermalneutronflux (E & 0.625eV) is approximately+>= 	*
7��� � � n/cm� sec,whichwill bethemostadvancedneutronsource
in Taiwan. The new TRR-II reactorwill have five thermalneutronbeamtubes(BT2-6), anda cold neutronsource(CNS) with two extended
cold neutronbeamtubes(BT1 andBT8). Four neutronguidesinsideBT8 will be installedto guidecold neutronsto the guidehall, and four
spectrometersareplannedin this project.Thefour plannedspectrometersare:a 40 m small-angleneutronscatteringinstrument(SANS),a high-
resolutionpowderdiffractometer(HRPD),a vertical focusingreflectometer(RF), anda triple-axisspectrometer(TAS). Both SANS andRF will
be installedat theguidehall usingcold neutrons,andHRPDandTAS will be installedat the reactorbuilding usingthermalneutrons.The four
spectrometersarestill onconceptualdesignphaseandmaysubjectto continueousmodificationsbaseduponinputsfrom demesticusers.However,
theconceptualdesignwill becompletedby theendof 2001.

C-40 QENSTOF-Spectrometersat Continuous and PulsedSources
R. E. Lechner,�

Hahn-MeitnerInstitut Berlin
Intensity-resolutionoptimizationof directgeometry(MTOF) spectrometersfor high-resolutionQENSexperimentsis discussedin view of further
developingthis techniqueto allow continuous,moreextensive variationof time scales,on oneandthesameinstrument.We show, that the total
intensity of a modernMTOF spectrometer- ascomparedto the bestexisting - can be increasedby two ordersof magnitudeat a continuous
sourceandby at leastthreeordersof magnitudeat future pulsedsources.Consequentlyan appreciableextensionof the rangeof time scales
towardslongertimeswill bepossible.Pulse-widthratio (PWR)intensity-resolutionfocussingemploying staticphase-spacetransformers,neutron
wavelengthband-passfilters,andposition-sensitive detectorsfor intensity-resolutionoptimizationwill bediscussedin detail.

C-41 Curr ent and futur eneutron scatteringdevelopmentin CIAE
D.F. Chen

�
, C. Gou

�
, C.T. Ye

�
,�

NeutronScatteringLaboratory, ChinaInstituteof Atomic Energy, Beijing 102413,China
Currently, the15 MW Heavy WaterResearchReactor(HWRR) at CIAE in Beijing is theuniqueneutronsourceavailablefor neutronscattering
experimentsin China.A 60MW tank-inCpoolinverseneutrontrap-typeresearchreactor, ChinaAdvancedResearchReactor(CARR),now is being
built at ChinaInstituteof Atomic Energy in Beijing to meettheincreasingdemandof neutronscatteringresearchin China.Accordingto design,
the maximumunperturbedthermalneutronflux would be expectedto be ?�)$��� � ��@ #%/A0 � s in the reflector. Seven out of nine tangenthorizontal
beamtubeswill beusedfor neutronscatteringexperiments.A cold source,a hot sourceanda 30x60m� guidetubehall will beconstructed.In
thispaper, abrief introductionof HWRR,theexistingneutronscatteringfacilitiesandresearchactivitiesatHWRR,CARR,andthefacilitiesto be
built at CARRarepresented.

C-42 Neutron BeamFacilities at the Australian ReplacementResearch Reactor
R. A. Robinson

�
, S.J.Kennedy

�
,�

AustralianNuclearScienceandTechnologyOrganisation,LucasHeights,Australia
Contractshave placedfor a new 20-MW researchreactorto beconstructedatLucasHeights,justoutsideSydney, Australia,to replacetheexisting
DIDO-classHIFAR reactor. Thenew multipurposefacility will featureanexcellentlarge liquid-D2 cold source,supermirrorguidesanda large
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modernguidehall. We plan to have 8 neutron-beaminstrumentsavailablewhenthe facility comeson line in 2005: 2 powder diffractometers,
small-angleneutronscattering,reflectometer, 3-axisspectrometer, polarised-neutronspectrometer, single-crystaldiffractometerandresidual-stress
diffractometer. Thefacility andconceptualdetailsof theinstrumentswill bedescribed.

C-43 Cold Neutron Scattering Instrumentation Upgradesat the Oak RidgeHigh Flux IsotopeReactor
P. D. Butler

�
, G. Lynn

�
, G. D. Wignall

�
,�

Solid StateDivision,OakRidgeNationalLaboratory
During theperiod2001-2003,a numberof projectswill beundertaken at High Flux IsotopeReactor, includinga high-performancecold source,
new beamlinesandneutronscatteringinstrumentation.Thecoldsourcewill consistof a supercriticalhydrogenmoderator(500ml at20K), which
will supportfour coldneutronguidesthatwill extendinto aguidehall. Thecold instrumentswill includeamedium-resolution35mSANSfacility,
designedfor SANS studiesof biological molecules,a high resolution40m SANS instrument,a reflectometeranda cold neutrontest station,
which will beusedto testcomponentsfor theSpallationNeutronSource.The40mand35mSANSinstruments(SANS1andSANS2)will have
variablewavelengthwith neutronfluxescomparableto thebestcurrentSANS facilitiesworldwide,alongwith largearea(1m x 1m) high count
ratedetectors.The installationwill commencein late-2001andtheHB4 beamline andinstrumentationwill be installedin 2002andshouldbe
operationalin 2003.

C-44 Instrumentation for the Long WavelengthTarget Station at SNS
J.Richardson

�
, K. Littrell

�
, J.Carpenter

�
,�

IntensePulsedNeutronSource
TheSpallationNeutronSource(SNS),underconstructionatOakRidgeNationalLaboratoryby theU.S.Departmentof Energy, will operatewith 2
MW protonbeampowerand60Hz pulsingrate.Fromtheoutset,thedesignof SNShasprovidedfor two differentlyoptimizedtargetstations.The
first, High Power TargetStation(HPTS),will offer bothambient-temperatureandcryogenicmoderators,designedto deliver thehighest-intensity
beamsfor applicationsthatcanexploit the60-Hzpulsingfrequency. Theproposedsecond,LongWavelengthTargetStation(LWTS),will operate
at a significantlylower frequency, andpermit theuseof colder, moreeffi-cient moderatorsfor producinglong-wavelengthneutrons.With theuse
of couplesolid methanemoderators,theLWTS is designedto deliver, on average,a factorof threemoreneutronsperpulsethantheHPTS.The
LWTSwill optimizelong-wavelengthapplicationsby closelytailoringmoderatorspectraandpulseshaperesolutionto instrumentsthatoperatebest
with thecoldestspectraandlong intervalsbetweenpulses,andwill give advantagesfor somehigh-resolutionap-plicationsof medium-wavelength
neutrons.Thetechnicalconceptfor theLWTS providesfor up to 21 independentneutronspectrometers;9 viewing a coupledslabmoderator, 10
viewing a decoupledslabmoderator, and3 viewing a front wing-like moderator. Instrumentsproposedfor theLWTSareselectedon thebasisthat
they serve theneedsof thescientificcommunityandthatthey exploit thelargebandwidthandhighcold-neutronbrightnessprovidedby theLWTS.
This suiteof instrumentswill augmentthe rangeandperformanceof existing instrumentsby probingstructureandinteractionson long length
scalesandlargerangesof lengthscale,10-10,000̊A, andslow processesoccurringon largerangesof timescale,10�CB s to 10� � � s.11instruments
well suitedto theuniquecapabilitiesof theLWTS weredescribedin thepro-posalfor constructionof theLWTS.Threeinstruments-Broad-Range
IntenseMultipurposeSANS (BRIMS), 200-neVbackscatteringspectrometer, andmagnetismanddiffusescatteringspectrometer(MiDaS)-were
workedout in considerabledetail to confirmtheperformanceprojections.Theremaining8 instrumentconceptsarelessdetailed,but aresufficient
for per-formancecomparisonswith existing instrumentationor proof-of-principletests. While thesein-strumentconceptsarebasedon existing
technology, andcouldbebuilt immediately, anongoingR&D effort will extendthedesignsfor greateroptimization.TheIntensePulsedNeutron
Sourceat ArgonneNationalLaboratoryis fundedby theU.S.Departmentof Energy underContractW-31-109-ENG-38.This work waspartially
supportedby fundingfrom theU.S.NationalScienceFoundation.

C-45 Neutron Scattering at High Magnetic Fieldsand Low Temperatures
P. Smeibidl

�
, S.Kausche

�
, M. Meissner

�
,�

Abt. Strukturforschung,Hahn-Meitner-Institut,D-14109Berlin, Germany
During the last yearsthe Berlin NeutronScatteringCenter(BENSC) hasconcentratedon the developmentof specialsampleenvironmentfor
neutronscatteringexperimentsatextremeconditions.BENSCoffersstructuralresearchat thehighestverticalmagneticfieldsavailablefor neutron
scattering(up to 17 T) andsimultaneouslytemperaturevariationbetween80 K and1.5K. For verticalfieldsup to 14.5T andhorizontalfieldsup
to 6 T measurementscanbeperformedat temperaturesbetween300K and0.03K. Futuredevelopmentswill bea9 T verticalmagnetwith a room
temperatureborefor researchwith organicmaterialsat temperaturesbetween600K and250K, aswell asadilution unit equippedwith amagnetic
coolingstage,whichmayextendtheaccessibletemperatureregion down to 0.001K.

C-46 High PressureClamp Cells For Neutron ScatteringAt Low Temperatures
R. Sadykov

�
,�

Institutefor High PressurePhysicsof theRussianAcademyof Sciences,142190Troitsk,Moscow region,Russia
Two high pressureclampcellsmadefrom TiZr zeroalloy arepresentedin this report.Thefirst cell hasa steelsupportaroundtheTiZr innerpart
andawindow in thesupportfor neutronscattering-90o. Theheightof asampleis 6 mmandthediameteris 10mm. Theouterdiameterof thecell
is 62mm; thisallowsputtingthecell into astandardILL orangecryostat.Thecell wastestedunderpressureup15kbarsat temp.4K. Thesupport,
nuts,andpistonsaremadefrom hardsteelalloy, andsomepistonsarefrom WC6.Theotherclampcell wasmadefrom TiZr without thesupport
andpermittedachieving thepressureup to 10kbars.Thediameterof the innerhole for a sampleis 7 mm andtheheightis 25 mm. For inelastic
scattering,we have madea clampcell from Al alloy, allowing thepressureup to 9 kbar(thesamplediameteris 7.2mm andtheheightis 40 mm).
All thesecellsweretestedin PSIandwereusedfor theinvestiagationsof themagneticspiralin ZnCr2Se4andTN in thecollinerantiferromagnetic
Cu0.5In0.5Cr2S4underpressurewith NaCl (a pressurecalibrant)andFluorinert(a pressuremedium).

C-47 Liquid He-free10T superconductingmagnetfor neutron scattering
SKatano

�
, N Minakawa

�
, N Metoki

�
, T Osakabe

�
, J Suzuki

�
, Y Koike

�
, Y Ishii

�
,�

AdvancedScienceResearchCenter, JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195,Japan
A new-type superconductingmagnetwhich is directly cooleddown 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) � Sn innercoil anda NbTi outercoil; andthe gap
for theneutron-beampathis 29 mm. Theseupperandlower coils aresupportedby threeringsof Al alloy (4.5,7.5,and8 mm in thickness)anda
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block of Al alloy (42.5degreein angle).Thetotal thicknessof Al alloys in theneutron-pathis 52 mm,andthetransmissionof thebeamis about
60%for neutronswith 20 meV. Theboreis 51 mm in diameterat roomtemperature.In this boreoneof samplecooling-systems(He-free4 K or
dilution refrigerators)is inserted.Themaximumfield of 10 T is fairly stablyobtained.Several resultson the magnetismof stronglycorrelated
electronsystemsobtainedby usingof thiscryomagnetarepresented.

C-48 Operation of the Cold Neutron Sourceat the BudapestResearch Reactor
L. Rosta

�
, T. Grosz

�
, T. Hargitai� ,�

ResearchInstitutefor Solid StatePhysicsandOptics(Affiliated to theBudapestNeutronCentre)� KFKI Atomic Energy ResearchInstitute(Affiliated to theBudapestNeutronCentre)
A liquid hydrogencold neutronsource(CNS) with cryogenicsystemof a direct cooling moderatorassemblyfor enhancedperformanceand
improved safetycharacteristicshasbeeninstalledat the 10 MW power BudapestResearchReactor. After commissioningthe operatinglicence
wasobtainedandtheequipmentis in routineoperationsinceFebruary2001. Neutronicandcryogenicpropertiesaswell asthe optimisationof
the operatingconditionshave beenstudied.The installationof the CNS hasbeenfollowed by the replacementof theold neutronguidesystem
by a new supermirrorguideassemblyboth for the in-pile andout-of pile part. Four experimentalstationsareusingthecold neutronbeams.The
ensembleof theCNSandnew guidesprovidesanintensitygainashighasthefactorof 30-60.

C-49 IntensePositron Sourceat the Munich Research ReactorFRM-II
C. Hugenschmidt

�
, K. Schreckenbach

�
, G. Kögel� , P. Sperr� , W. Triftshäuser� ,�

TechnischeUniversiẗat München,FRM-II, 85747Garching,Germany� Institut für NukleareFestk̈orperphysik,Universiẗat derBundeswehrMünchen,85577Neubiberg, Germany
Principleanddesignof the in-pile positronsourceat thenew Munich researchreactorFRM-II arepresented.Absorptionof high energy promptD -raysfrom thermalneutroncapturein

�E� � Cd generatespositronsby pair production.For this purpose,a cadmiumcapis placedinsidethetip of
theinclinedbeamtubeSR-11in theneutronfield of thereactor, whereanundisturbedthermalneutronflux up to +�
F��� � � n/cm� s is expected.At
this positiontheflux ratio of thermalto fastneutronwill bebetterthan10� . MonteCarlocalculationshowedthata meancaptureratein cadmium
between4.5and G$= �H
F��� � � n/cm� s canbeexpected.Insidethecadmiumcapa structureof platinumfoils is placedfor convertingthe D -radiation
into positron-electronpairs.Theheatedfoils alsoactaspositronmoderatorsto generatemonoenergeticpositrons.After accelerationto 5 keV the
positronbeamis formedby electriclensesandguidedby magneticfields. In theprimarypositronbeamanintensityof about10

�JI
slow positrons

persecondcanbeexpected.

C-50 Resolutionof 3 axis spectrometersby PhaseSpacemethods
LeoCussen

�
,�

ANSTO, PMB 1, Menai,NSW, Australia,2234
Phasespaceargumentsareusedto discussthe resolutionof threeaxis spectrometers.The assumptionof rectangularratherthanGaussianpro-
file beamelementsleadsto significantinsightsinto the optimumuseof the instruments.In particular, the optimumchoiceof collimatorsand
monochromatorsis discussedand the conceptof the focussing scattering angle is developed. The knowledgegainedcanbe transferredto the
Gaussianprofileapproximation.

C-51 Monte Carlo Program to Compute the Instrumental Diffraction Line Profile for a FocussingHigh-r esolutionConfiguration
N. C. Popa

�
, I. Ionita� ,�

Institutefor MaterialsScienceandTechnologyBucuresti,R-76900,P.O.B.MG-6, Bucharest,Magurele,Romania� Institutefor NuclearResearchPitesti,Romania,0300,P.O.Box078,
Recently[1] wereproposedtheprincipleandtheconstructionof ahigh-resolutionpowderdiffractometerwith pneumaticallybentmonochromator
crystalandflat thin sample.The instrumentalprofile is calculatedfor sucha configurationby MonteCarloproceduretakingaccountof thereal
shapeof thepneumaticallybentmonochromatorandthemisalignmentparametersof theinstrument.Thealgorithmandtheinput andoutputdata
files descriptionsaregiven. Sometestcomputationsarepresentedtoo. Thesecalculationswill beimportantin a furthereffort to find instrumental
correctionsmainly for thereliablecrystallitesizeandthestrainof first andsecondkind determinations.[1].I.Ionita, A.D.Stoica,M.Popovici, N.C.
PopaNuclearInstr. andMeth. A431,509(1999)

C-52 Optimization Conditions in PulsedSourceTOF Neutron Spectroscopy
I. Ionita

�
,�

Institutefor NuclearResearchPitesti,0300,P.O.B78,ROMANIA
In neutrondiffractometrytheoptimaluseof theneutronssuppliedby theavailableneutronsourcesis of thegreatestimportance.Theusualway to
do it is to maximizetheneutronflux at sampleby usingneutronguides,supermirrorsor spatialfocusingeffects[1]. A differentapproach[2] is to
obtainaverygoodresolutionnotby gettingfocusedbeamsatsampleor anywhereelse,but only by decreasingasmuchaspossiblethescanvariable
variances.In theproposedpaperthepulsedsourceTOFneutronspectrometryis considered.Boththedirectandtheinversegeometrycorresponding
to themonochromatorplacedbeforerespectively afterthesample,aretakeninto consideration.For thedirectgeometryboththesituationswhenthe
monochromatoris acrystalor a narrow curvedslits chopperaretreated.For theabove mentionedexperimentalconfigurationsfocusingconditions
arededucedby cancelingthemajorcontributionsto thescanvariablevariances.The focusingconditions,deducedfor the idealizedcaseof thin
moderator, sample,monochromatoranddetector, arerelatedto the optimal positioningof the detector, sampleandmoderatoror to an optimal
choiceof thecrystalradiusof curvature,for a crystalmonochromator. Thefocusingconditionsdeducedfor an idealizedconfigurationcanserve
as”0”-th orderapproximationin anumericaloptimizationprocess.[1] P. Böni, J.NeutronResearch,5,59-63(1996).[2] I. Ionita,A.D. Stoica,M.
Popovici, N.C. Popa,NuclearInstr. & Meth.,A 431,509-520(1999).

C-53 Asymmetry and peakwidth at the axially focusingE9 powder diffractometer - theoretical and experimentaldescription
D. M. Többens

�
, M. Tovar

�
,�

Hahn-Meitner-Institut,14109Berlin, Germany
TheneutronpowderdiffractometerE9at theresearchreactorBERII usesanaxially focusingmonochromatorin combinationwith awidedetector
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openingin order to gain intensity. Commondescriptionsof the asymmetryat this type of instrumentconsiderthe effects from the heightsof
sampleanddetectoronly. However, with anaxialconvergenceangleof about7� from themonochromatorthisapproximationis notsufficient. The
high inclinationof partsof theincomingbeamin relationto thediffractionplaneresultsin anincreasedasymmetrycomparedto a parallelbeam.
Moreover, this configurationresultsin broadeningof thereflectionsevenat diffractionanglesof 90� . A thoroughtheoreticaldiscussionof these
effectson thepeakshapeof E9 will bepresentedtogetherwith additionalminoreffectsinfluencingthis instrumentspeakshape.

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

�
, K. Lieutenant

�
, F. Mezei

� � � ,�
Hahn-Meitner-Institut Berlin, D-14109,Berlin, Germany� Los AlamosNationalLaboratory, LosAlamos,NM 87545,USA

The simulationpackageVITESS offers an advancedMonte Carlo techniquefor the numericalcalculationof flux, count ratesand resolution
functionsfor singlecrystal neutronspectrometersanddiffractometers.The comparisonof variousmoderator(decoupled-poisoned,decoupled
andcoupled)andtarget (shortandlong pulse)optionsfor backscatteringspectrometersandsinglecrystaldiffractometersat the futureEuropean
SpallationSource(ESS)isoneof themainapplicationsof VITESS.Singlecrystalinstrumentcomponentshighly determineboth thewavelength
selectionandintensitiesmeasuredin the detectors.Both intensityandbeamdivergencearehighly influencedby the focussinggeometryof the
monochromatorsor analysers.Crystalsamplemodulesareimplementedto analysetheoptionsmentionedabove for singlecrystaldiffractionat
ESS.
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C-55 Neutron spin echoand time echostudieson magnetiteferr ofluids
N. Achiwa

�
, H. Nishioka

�
, T. Ebisawa� , S.Tasaki� , M. Hino� , T. Kawai� , D. Yamazaki� , K. Kakurai� ,�

GraduateSchoolof Sciences,KyushuUniversity� ResearchReactorInstitute,Kyoto University� NeutroScatteringLaboratory, ISSP, TheUniversityof Tokyo
Dynamicsof magnetiteparticlesin heavy waterbasedferrofluidshave beenstudiedby a neutronspinecho(NSE)spectrometerPONTA in JRR-
3M at the Bragg positionsas well asby a newly constructedtime echoneutronspectrometerof MIEZE type in JRR-3M.Sincethe structure
factorsof (111) and(311) Braggreflectionsaremainly magneticandnon-magnetic,respectively, quasielasticscatteringdueto particlemotions
andmagnetizationfluctuatuionswill give differentcontributionsfor theseBraggreflections.Whereasthe time echoneutronspectrometermakes
no differencefor magneticor non-magnetic,spinnon-flip or spinflip scatteringprocessesbut just reflectsthechangeof neutronvelocitiesby the
quasielasticscattering.

C-56 Neutron diffraction study of the quantum behavior of the pair correlation function of low-density � He
E. Guarini

�
, M. Celli �A� � , R. Magli ��� � , M. Zoppi�A� � , F. Barocchi��� � ,�

Istituto Nazionaleperla FisicadellaMateria- Unitadi Ricercadi Firenze,LargoE. Fermi2, I-50125,Italy� Istituto di ElettronicaQuantistica- CNR,Via Panciatichi56/30,I-50127,Firenze,Italy� Dipartimentodi Chimicae BiochimicaMedica,Universitadi Milano, LITA Via F.lli Cervi 93, I-20090SegrateMilano, Italy.� Dipartimentodi Fisica,Universitadi Firenze,LargoE. Fermi2, I-50125,Italy
An extensiveneutrondiffractioninvestigationonlow-density(n¡4.3nm� � ) statesof heliumgasalongthe6 K isothermhasbeenperformedbymeans
of bothwide andsmallangleexperiments,allowing for theextractionof thezero-andfirst-orderdensitycoefficientsof theFourier transformof
thedirectcorrelationfunctionc(r) in averywidewavevectorregionextendingfrom k=1nm� � to k=160nm� � . Thetwo independentmeasurements
provide quantitatively consistentresultsand the experimentalquantitiesshow a goodagreementboth with correspondingquantum-mechanical
calculationsandwith thek=0 thermodynamicdata.

C-57 Investigationof sheared liquids by neutron backscatteringand reflectivity
M. Wolff

�
, A. Magerl

�
, R. Hock

�
, B. Frick� , H. Zabel� ,�

Lehrstuhlfür KristallographieundStrukturphysik(FriedrichAlexanderUniversiẗat)� Institut Max von LauePaulLangevin (Grenoble)� Lehrstuhlfür ExperimentalphysikIV/ Festk̈orperphysik(Ruhr-UniversiẗatBochum)
Recentlywehaveshown thatthemacroscopicflow dynamicsof lubricantscanbeexploredby inelasticneutronscattering.To investigatethismore
carefullyandoptainin additioninformationon thediffusionprocessesparallelandperpendicularto thesheargradientwe have built a shearcell
speciallyfor quasielasticandinelasticneutronscatteringandanothershearcell for neutronreflectivity. As afirst samplewehaveinvestigatedwater
solutionsof thetriblock copolymereP85,of whichthestructuralpropertiesarewell known from SANS.In areflectivity measurement(EVA atILL)
with a hydrophilicanda hydrophobiccoatedpolisheadsiliconwaver usedin thesheardevice anda 33%(in weight)solutionof P85in deuterated
waterwe find thepolymereconcentrationright at thesurfacevaryingbetween12%and52%for differentcoatings,temperaturesbetween18� and
73� C andshearratesup to 50001/s,includingalsofurtherstructuralchanges.On thebackscatteringinstrumentIN10 we observe thatthesample
seemsto ”stick” to theplatesimplying anunusualmacroscopicvelocity distribution differing from that foundfor lubricationoils. Moreover we
reporton thechangesin thequasielasticline width for differenttemperaturesandshearratesin thedirectionof thesheargradient.

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

�
, N. Rhodes� , A.K. Soper� , M. Zoppi

�
,�

ConsiglioNazionaledelleRicerche,Istitutodi ElettronicaQuantistica,Firenze,Italy� RutherfordAppletonLaboratory, ISIS NeutronFacility, Chilton,U.K.
The total neutroncrosssectionof liquid para-hydrogen,closeto the triple point, hasbeenmeasuredin a wide rangeof wavelengthsusingthe
PEARL beamlineat ISIS. Theexperimentalresultscompareonly qualitatively with theresultsof theYoungandKoppel(YK) theory. However,
this shouldbeexpected,dueto thepresenceof the intermolecularinteractionsin therealsystem.In orderto interprettheexperimentaldata,we
define,first, an effective temperaturewhich takesinto accountthemeanfield effect dueto the interactions.This improvesthe agreementin the
intermediateenergy range. In the long wavelengthsregime, the resultsof the theoreticalmodelarelow andan effective molecularmassof the
orderof 24 a.m.u.shouldbetaken into accountfor a goodfit of theexperimentaldata. In thehigh energy limit, instead,theextrapolationof the
YK modelgivesagoodanalyticdescriptionof themeasuredcrosssectionbeyond1 eV. Finally, wegiveananalyticexpressionfor thetotalneutron
crosssectionof liquid para-hydrogen,coveringthewavelengthrangebetween0 and5Å.

C-59 Transition betweenhydrodynamicand fast soundin a binary mixtur e: a neutron Brillouin scatteringexperiment
U. Bafile

� � � , E. Guarini� , F. Barocchi�A� � ,�
Istituto di ElettronicaQuantistica,ConsiglioNazionaledelleRicerche,Firenze,Italy� Istituto Nazionaleperla FisicadellaMateria,Unità di Firenze,Italy� Dip.to di Fisica,Universit̀adi Firenze,Italy

Several molecular-dynamicssimulations,theoreticalstudies,andneutronandlight scatteringexperimentshave beendevoted in the pastfifteen
yearsto the investigationof the phenomenonof fastsoundpropagationin the microscopicdynamicsof two-componentfluids. In the rare-gas
mixtureHe-Neafastsoundmodewasstudiedby aneutronscatteringdeterminationof thedynamicstructurefactor. In orderto studythetransition
betweenthe fast and the normal acousticmodein the hydrodynamicregime, Q valueslower by aboutone order of magnitudethan in usual
experimentshave to beprobed.Wedescribeheretheresultsof thefirst neutronBrillouin scatteringexperimentperformedwith thispurposeon the
samesystemalreadyinvestigatedat largerQ.

C-60 The microscopicdynamicsof condensedparahydrogen
M. Celli

�
, D. Colognesi�A� � , M. Zoppi

�
,�

ConsiglioNazionaledelleRicerche,Istitutodi ElettronicaQuantistica,Firenze,Italy� ConsiglioNazionaledelleRicerche,GruppoNazionaledi StrutturadellaMateria,Roma,Italy
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� RutherfordAppletonLaboratory, ISIS NeutronFacility, Didcot,UnitedKingdom
We have measuredthealmost-pureincoherentscatteringfunctionof liquid andsolid parahydrogen,usinginelasticneutronscattering.Theexper-
imentswerecarriedout on TOSCA,a time-of-flight, inverse-geometry, crystal-analyzerspectrometer, operatingat theISIS pulsedneutronsource
(UK). The experimentshave beenplannedtaking advantageof the intrinsic incoherenceintroducedin the scatteringprocessby the rotational
transitions.Themeasureddoubledifferentialcross-sectiongivesadirectexperimentalaccessto themicroscopicdynamicsof condensedhydrogen.
Fromthehighenergy regionof thespectrum,wheretheimpulseapproximationfor thecenterof massmotionapplies,wehavebeenableto extract
the translationalmeankinetic energy, which, asexpected,turnsout ratherdifferentfrom theclassicalvalue,anddensitydependent.Thedensity
behaviors of the liquid andsolid meankinetic energy areslightly different. In the low energy region we usedthe Gaussianapproximationto
compare,in theliquid phase,variousmodelsanda novel quantumsimulation(namelyCentroidMolecularDynamics)with theexperimentaldata.
Resultsareencouraging,but suggestfurtherwork, possiblybeyondtheGaussianapproximation.

C-61 On-line Rheometryand SANSfr om ComplexFluids
P. Lindner

�
, J.Zipfel

�
, F. Nettesheim� , W. Richtering� ,�

InstituteLaue-Langevin, 6 rueJulesHorowitz, F-38042Grenoblecedex 9, France� Institut für PhysikalischeChemie,Universityof Kiel, Olshausenstr. 40,D-24098Kiel, Germany
Thepowerful instrumentationfor small angleneutronscattering(SANS) at the Institut Laue-Langevin (ILL), Grenoble,France,in combination
with a state-of-the-artrheometerprovidesa uniquepossibility to directly correlaterheologicalpropertiesof complex fluids with the underlying
microstructure.For this purposewe installedat D11 a commercialBohlin CVO 120HR rheometer, which allows many differentrheologicaltests
like simpleshearflow eitheratconstantshearstressor constantshearrate,creepandcreeprecovery aswell aslow andlargeamplitudeoscillatory
sheardeformation.A thermostatedSearle-typeshearcell hasbeendevelopedin collaborationwith FZ Jülich. Two differentbeamconfigurations
canbeachieved: onewheretheincidentbeamis alignedradially, i.e. alongthedirectionof thevelocity gradientandanotheronewherethebeam
is parallelto theflow direction(”tangential”beam).As anexample,wedemonstratetheinfluenceof added,water-solublepolymeronthestructure
andflow behaviour of a lyotropic lamellarphase.

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

�
, P. Migliardo

�
,�

Dipartimentodi FisicaandINFM, Universit̀a di Messina,P.O.Box 55,98166S.Agata,Messina,Italy
Fromthephysicalchemistrypoint of view, Vitamin C (L-ascorbicacid),dueto bothits relatively smalldimensionandto theexistenceof H-bond
interactionsites,canbeconsideredasamodel-systemfor thestudyof solute-solventinteractionmechanisms.It is well known thattheantioxidant
actionof VitaminC is onthebasisof its positiveeffectsonhumanhealth.Ourpurposeis to getinformationonmolecularmechanismsregulatingits
biological functions,in which thehydrogenbondingplaysa key role. In this contribution we show neutronscatteringfindingson L-ascorbicacid
aqueoussolutions.To estimatethestrengthof theL-ascorbicacid/waterinteractionandits influenceon thediffusive dynamicsof bothL-ascorbic
acidandwater, we have determinedthetranslational,rotationalandvibrationalcontributionsof themotionandquantitatively evaluatedimportant
quantities,suchasthehydrationradius,thehydrationnumberandthemean-squaredisplacement.

C-63 QENSand NMR studiesof 3-picoline– water solutions
L. Almásy

�
, P. Bánki

�
, M.-C. Bellissent-Funel� , M. Bokor

�
, L. Cser

�
, G. Jancśo� , K. Tompa

�
, J.M. Zanotti� ,�

ResearchInstitutefor Solid StatePhysicsandOptics,Budapest,Hungary� Atomic Energy ResearchInstitute,Budapest,Hungary� LaboratoireLéonBrillouin, Saclay, France
We have studiedmobility of the soluteand the solvent in aqueoussolutionsof 3-methylpyridine (3-picoline). This systemhasa closed-loop
immiscibility region between38.5and114KMLONEK C at normalpressure,if heavy wateris usedassolvent,while it is fully misciblewith light water
at any concentrationandtemperature.In thepresentstudytheorigin of thepartialmiscibility behavior is soughtthroughmicroscopicdynamical
featuresof thesolute-solvent interaction.H-D substitutionon boththesoluteandthewaterwasusedto separatethedynamicsof thetwo species.
At high picolinecontentthediffusioncoefficient of waterdecreasesstronglyandbecomessimilar to thatof thesolute,indicatingstrongcoupling
betweenthemotionsof thesoluteandthesolvent.Activationenergiescharacteristicof thedynamicbehavior of themethylgroupweredetermined
from

�
H spin-latticerelaxationratemeasurementsin thesolutionsabove 40KMLONEK C.
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C-64 Scalingbehavior of shear-inducedspongeto lamellar transitions
P. Butler

�
, L. Porcar

�
, W. Hamilton

�
, G. Warr� ,�

ORNL, OakRidge,TN� Universityof Sydney, Australia
Wereportshear-inducedspongeto lamellarphasetransitionsin Cetylpyridinium chloride(CPCl)-hexanol-brine-sugarsystems.Ourmeasurements
show awell-definedshearresponsethatproceedsin threestepscharacterizedby two critical shearrates:G1andG2. At shearratesG below G1no
sheareffectwasobserved.For G1& G & G2,thesystemsshearthin andthespongephaseis progressively transformedinto a lamellarphasewith the
membranenormalsalignedparallelto thesheargradient.Thecritical shearfor theonsetof this transformationscalesasthecubeof themembrane
volumefractionandasthe inverseof theviscosity. Above G2, the inducedlamellarphaseapparentlycollapses.This highercritical shearshows
thesamescalingbehavior asG1 andis probablyrelatedto fastermembranediffusionprocesses.FromSANSandrheologicalmeasurementswe
extractmastercurvesgiving a universalphaseresponsefor thesesystemsundershearflow. Theseresultsdisagreewith previouspublishedresults.

C-65 The TemperatureDependenceof the de Gennesnarr owing in Liquid Rubidium
F. Demmel

�
, A. Diepold� , H. Aschauer� , C. Morkel� ,�

ILL, F-38042GrenobleCedex 9� TU München,PhysikdepartmentE21,D-85747Garching
To explain thepositive dispersioneffect in simpleliquids thereis a supposition,that icosahedralclusterswill staytemporarilyin theliquid above
themeltingprocess[1].Nearthestructurefactormaximumthequasielasticline shows a reductionof the line width, which is calleddeGennes
narrowing. A coherentinelasticneutronscatteringexperimenton liquid Rubidiumwasperformedto investigatethe temperaturedependentnext
neigbordiffusion processat the structurefactor maximum. This parametershouldgive a fingerprint of possibleexcisting clusters. Fiveteen
temperaturesfrom the melting point up to two times the melting point have beenmeasured.The experimentwasperformedat the triple axis
spectrometerof theForschungsreaktorMünchenFRM. Theexperimentalresultswill becomparedwith thepredictionsof theEnskog hardsphere
theoryfor self diffusion. [1] Chr. Morkel, T. Bodensteiner, H. Gemperlein,Phys.Rev. E 47,1993,2575

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

�
, M. Sugiyama� , A. Nakamura� , N. Hiramatsu� , A. Noguchi� ,�

Instituteof EnvironmentalSystems,Facultyof Engineering,KyushuUniversity, Hakozaki,Higashi-ku,Fukuoka812-8581Japan� Departmentof Physics,Facultyof Sciences,KyushuUniversity, Hakozaki,Higashi-ku,Fukuoka812-8581Japan� Departmentof AppliedPhysics,Facultyof Science,FukuokaUniversity, Nanakuma,Jonan-ku,Fukuoka814-0180Japan� NationalFoodResearchInstirute,Kannondai,Tukuba,Ibaragi305-0856Japan
The authorshave beeninvestigatingthe mesoscopicstructuralevolution of egg white during the gelationprocess. In the usualheat-induced
gelationexperiments,thespecimenis heatedwith thethermalconductionfrom theheaterlocatedaroundthesamplecell, which tendsto give rise
to temperaturegradientin thespecimens.In orderto preventsucha temperaturegardient,in thepresentstudy, theauthorsadopteda new heating
techniqueutilizing theJouleheatof electriccurrentwhich passesthroughthespecimen,andobservedthemesoscopicstructuralevolution of egg
white during the heat-inducedgelationprocessby the small angleneutronscattering(SANS) method. Beforeheating,a broadpeakappeared
aroundP =0.06Å � � in theSANSprofile. With theheat-inducedgelationproceeded,theintensityof thebroadpeakgraduallydecreasedwhile that
aroundP =0 increasedremarkably.

C-67 SANSstudiesof solutionsand molecular compositesprepared fr om cellulosetricarbanilate.
C. Alava

�
, V. Arrigui

�
, J.M.G.Cowie

�
, J.D.Cameron

�
,�

Heriot WattUniversity
We reporton SANS measurementscarriedout on the instrumentSANS1(V4) at the BENSCfacility on solutionsandcompositesof cellulose
tricarbanilate(CTC). This cellulosederivative exhibits lyotropic behaviour in methylacrylate(MA). TheSANSdataindicatethat in the isotropic
liquid state(up to 25wt%CTC in MA) theCTC chainsbehave like rodsof massperunit length(M/L). In theliquid crystalline(LC) phase(atand
above 35wt%CTCin MA), theQ dependencevariesfrom Q � � to Q � � probablyasaresultof self-assemblingof theCTCchains.Thegeneralaim
of our work is to preparemolecularcomposites,i.e. miscibleblendsof rigid-rodandflexible-coil polymers,from CTC solutionsin polymerizable
media.To establishthedegreeof homogeneityof thecomposites,we performedSANSmeasurementson UV-curedCTC/MA solutions.Herewe
comparetheSANSdataof CTC/monomersolutionsto thoseof thecorrespondingcomposites.

C-68 Neutron Incoherent inelasticand quasielasticscatteringof oriented oleicacid
T. Yokoyama

�
, N. Achiwa

�
, M. Suzuki� ,�

GraduateSchoolof Science,KyushuUniversity� ResearchInstituteof BiologicalMaterialsJapan
In orderto investigatea hierarchicalstructureof vibrationalmodeswe have observed neutronincoherentinelasticandquasielasticscatteringof
orientedoleic acid(CH� (CH� ) B CH=CH(CH� ) B COOH) in crystalandliquid statesat several temperaturesby usingtime-of-flight neutronspec-
trometerAGNESin JRR-3M.In theliquid andcrystalphasesthe latticevibration,themolecularvibrationandtheintermediatetransitionmodes
wereassigned.

C-69 Small angleneutron scatteringstudy in a ternary microemulsiondependingon the concentrationof droplet
M. Nagao

�
, H. Seto� , Y. Kawabata� ,�

NeutronScatteringLaboratory, Institutefor Solid StatePhysics,TheUniversityof Tokyo� Facultyof IntegratedArts andSciences,HiroshimaUniversity
Small angleneutronscattering(SANS) experimenthasbeendonein a ternarymicroemulsionsystemcomposedof AOT (dioctyl sulfosuccinate
sodiumsalt),D � O andn-decaneat roomtemperature.With fixedwaterto AOT molarratio ([D � O]/[AOT]=38.2),thevolumefractionof waterand
AOT, Q , waschanged.ThemeasuredQ rangewasfrom 0.05to 0.7 with a stepof 0.05. Theobserved SANS profile from bulk contrastsample
waschangedwith increasingQ dueto theinter-dropletstructurefactor. Thepeakpositionof theSANSwaslinearly dependedon Q . Thedroplet
concentrationdependenceof SANSprofile will bediscussed.
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C-70 Chemical effectson the crystallization dynamics: crystallization of two chemicalisomers
M. Jiménez-Ruiz

�
, T. A. Ezquerra� , I. Sics� , M. T. Fernandez-Diaz

�
,�

Institut Laue-Langevin, 6 rueJulesHorowitz B.P. 156,38042GrenobleCedex, France� InstitutodeEstructuradela Materia,ConsejoSuperiordeInvestigacionesCientificas,Serrano123,28006Madrid,Spain
Thecrystallizationdynamicsof thetwo isomersof propanol(1- and2-propanol)is studiedby meansof real-timedielectricandneutrondiffraction
experiments.What is interestingaboutthesesamplesis that they show dielectricspectrawhich combinethe temperaturedependenceof a fragile
liquid with aDebyelineshapefor its mainrelaxation[1]. Moreover whatis evenmoreintringuingis thefactthatthetwo isomersexhibit markedly
differentdynamicandstructuralproperties[2,3], anddifferentcrystallizationtime from the supercooledliquid to the moststablephase.These
differencesdrove usto investigatethecrystallizationdynamicsof thetwo isomersof propanolby comparingtwo real-timeexperiments(dielectric
spectroscopy andneutrondiffraction)in orderto: i) answerthequestionwhetherthecrystallinemorphologyinfluencesthealpharelaxationandii)
obtainsomeinformationaboutthecrystallizationprocessandthepossiblemorphology. [1] M. Jiménez-Ruizet al., submittedto Phys.Rev. B [2]
C. Talónet al., J.Non-Cryst.Solids(in press)[3] S.Kojima etal.,Prog.Theor. Phys.Suppl.126,427(1997)

C-71 Neutron Spin Echo Studieson the Effects of Temperatureand Pressureon Amphiphilic membranes
Y. Kawabata

�
, M. Nagao� , T. Takeda� , H. Seto��

GraduateSchoolof Bio-SphereScience,HiroshimaUniversity� Institutefor SolidStatePhysics,TheUniversityof Tokyo� Facultyof IntegratedArts andSciences,HiroshimaUniversity
Wehave investigateddynamicalfeaturesof amphiphilicmembranesin a ternarycomplex fluids,consistingof AOT (dioctyl sulfosuccinatesodium
salt),waterandn-decane,usingneutronspinechospectrometer(NSE).In thisstudy, we investigatedhow therigidity of themembranesdepended
ontemperatureandpressurein adilutedropletsystemby meansof NSE.Weobtainedthebendingmodulusof membranesin increasingtemperature
or pressureby usingthedropletdeformationtheoryproposedby Milner andSafran.We presenttheresultsof theseexperiments,anddiscussthe
effectsof temperatureandpressureto themembranes.

C-72 Soft interaction of dendrimers asinvestigatedby SANS
S.Rosenfeldt

�
, N. Dingenouts

�
, M. Ballauff

�
, C. Likos� ,�

PolymerinstitutUniversiẗat Karlsruhe,Kaiserstr. 12,76128Karlsruhe,Germany� Institut für theoretischePhysikII, Universiẗatsstr. 1, 40225Düsseldorf,Germany
Dendrimersaresyntheticmoleculeswith a tree-like architecture.Their interactionandtheir radial structureis still a matterof debate.We have
investigateda dendrimerof fourth andfifth generationwith andwithout deuteratedendgroups.Experimentalmeassuredstructurefactorsup to
highconcentrationsshows thattheinteractiondiffersextremelyfrom ahardsphereinteraction.Recently, Likoshasdevelopedadescriptionfor the
structurefactorof particleswith a soft densityprofile. With this theory, S(q)canfully determinedfrom theradialstructureof theparticlewithout
adjustableparameters.To comparethis theoryto our experiment,we determinedalsothedensitydistribution of thedendrimers.With thehelpof
ancontrastvariationexperiment,we wereableto show thatthedensitydistributionhastheshapeof agaussian.

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

�
, Y Seo

�
, Y Zhang

�
, M Rafailovich

�
, J Sokolov

�
, B Chu� , K Shin� , SSatija� ,�

Deptof MaterialScience& Engineering,StateUniversityof New York at Stony Brook,New York 11794-2275,USA� Deptof Chemistry, StateUniversityof New York at Stony Brook,New York 11794-3400,USA� Centerfor NeutronResearch,NationalInstituteof StandardsandTechnology, Gaithersburg, Maryland20899,USA
The swelling anddynamicsof the ultrathin polymerfilms (thicknesseslessthan1000Å) in CO� (T K =31.3 � C, PK =73.8 bar) weremonitored
by meansof in situ neutronreflectivity (NR). Four kinds of the ultrathin polymerfilms (deuteratedpolystyrene(d-PS),deuteratedpoly(methyl
methacrylate)(d-PMMA), deuteratedpolybudadiene(d-PB)anddeuteratedstyrene-budadienecopolymer(d-SBR,volumefractionof d-PS:47%)
wereusedin this study. NR resultsshowedthat (i) theswelling isothermsfor thepolymerfilms-CO� mixturesshowedanomalousmaximaat the
ridge in supercriticalregion wherethe densityfluctuationsof CO� hadmaximaunderthe conditions,and(ii) the swelling maximafor rubbery
polymersweremuchlarger thanthosetheglassypolymers.Additionally, it is found that this fluctuation-inducedswelling 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 Dri ven Structural Transformations of Surfractans
J.Majewski

�
, G. Smith

�
, I. Burgess� , V. Zamlynny � , G. Szymanski� , J.Lipkowski� , R. Ivkov � , S.Satija� ,�

LANSCE,Los AlamosNat. Lab., Los Alamos,US� Chem.Dept.,Universityof Guelph,Guelph,Canada� Centerfor NeutronResearch,NIST, Gaithersburg, MD, USA
We will review our recentstudiesof the structureof organicmoleculesat a solid-liquid interface. We will describehow surfactantmolecules
aggregate to form monolayeror bilayer films, how stablethesefilms are in the presenceof an electric field. In thesestudieswe employed
electrochemicalmethodstogetherwith in-situ neutronreflectometry. This allowed us to determinethe surfacecoverage,thickness,the relative
positionsandtheroughnessof theaggregates.We foundthattheappliedelectricalfield maybeusedto manipulatethearchitectureof theorganic
molecules:from uniformmonolayersto adsorbedhemi-micellesin thestudiedfilm. Thesestudiesareexpectedto revealnew insightinto theroles
playedby entropicandelectrostaticforcesin complex fluids or biomaterials.

C-75 Nucleateddewettingof thin polymer films
C. Lorenz-Haas

�
, P. Müller-Buschbaum� , J.Kraus� , D. G. Bucknall� , M. Stamm� ,�

Max-Planck-Institutfür Polymerforschung,Ackermannweg 10,55128Mainz,Germany� TechnischeUniversiẗat München,PhysikDepartmentE13,James-Franck-Str. 1, 85747Garching,Germany� IBM SM-IT SoftwareSupportTSM, Dpt. 4686,55131-82Mainz,Germany� Departmentof Materials,Oxford University, ParksRoad,Oxford,OX1 3PH,UnitedKingdom� Institut für PolymerforschungDresdene.V., HoheStr. 6, 01069Dresden,Germany
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Polymercoatingsareanessentialtopic in industrialprocessing.In all applicationsit is importantthat the polymerbuilts up a homogenousand
stablefilm on its substrate.A destabilityof theoriginally continousfilm frequentlyis causedby impuritiesinsidethefilms. Wechoosepolystyrene
asour modelsystembecauseof its broadrangeof applications.A smoothsurfaceis simulatedin our experimentsby a silicon waferandresidues
of solventdopedwith dustactasnucleationgrains.Thedewettingprocesshasbeenstudiedby neutronreflectometryandopticalmicroscopy. With
opticalmicroscopy thegrowth of individual holesin thepolymerfilms wasobserved in-situ. Thegrowth of theholeareais describedwithin the
Kolmogorov modelwhich is known asa commonnucleationandgrowth formalism. Thegrain dimensionandthe time constantwereextracted
from fits to thedata.

C-76 Diffusion and Evaporation of Plasticizer fr om an Aging Polymer Thin Film
G. Smith

�
, J.Majewski

�
, C. Skidmore

�
, P. Howe

�
,�

Los AlamosNationalLaboratory
Wepresentthefirst measurementsof thediffusionof aplasticizerfrom apolymermatrixusingneutronreflection.Theevolutionof anitroplasticizer
from Estane5703wasdeterminedasa function of annealingtime at an elevatedtemperature(73� C). We found that the diffusion equationsfor
a materialtraveling throughthe film andthenevaporatinginto a vacuumat the free surfacebestdescribethis system.We show that the lossof
plasticizerfrom thefilm is not ratelimited by its passsagethroughthepolymer, but ratherby therateof evaporationfrom thesurface.Furthermore,
wefind thattherateof evaporationis consistentwith theevaporative lossfrom afreestandingsurfaceof liquid showing thatthereis little interaction
betweenthepolymerhostandtheplasticizer.

C-77 Structur eAnalysisof AdsorbedStarlik ePolymerswith GISAS and SFM
M. Wolkenhauer

�
, P. Müller-Buschbaum� , O. Wunnicke� , M. Stamm� , J.Roovers� , G. vonGrosigk� , R. Cubitt� ,�

MPI für Polymerforschung,Ackermannweg 10,55128Mainz,Germany� TU München,Fakulẗat für Physik,LS E13,JamesFranckStraße1, 85747Garching,Germany� IPF Dresdene.V., HoheStraße6, 01069Dresden,Germany� ICPET, NationalResearchCouncilCanada,Ottawa,K1A 0R6,Canada� Hasylab/DESY, Notkestraße85,D-22603Hamburg, Germany� ILL, B.P. 156,F-38043GrenobleCedex, France
Changesof the architectureof polymersinfluencesthe whole behavior of polymers,like the glasstemperatureor dynamics. Regular starlike
polymersarespecialclassesof branchedpolymerswhich show a spreadbehavior dependingon their functionality (numberof arms)and the
molecularweight of the arms. With differentnumberof armsandmolecularweight of the armsthe adsorptionbehavior canbe widely varied.
Using small anglegrazingincidencescatteringtechniques(GISAS) andscanningforce microscopy (SFM) we wereableto determinedifferent
dominantin-planelengthscalesof adsorbedstarlike polymers.Typical structuresareblobswhich areformedfrom singlestarsor agglomeratesof
starpolymers.Our modelsystemconsistsof a mixtureof fully protonatedanddeuteratedpolybutadienestarpolymerswith armnumbersof 15 up
to 128.

C-78 Retardation of the dewettingprocessdue to the addition of statistical copolymersat polymer-polymer interfaces
O. Wunnicke

�
, C. Lorenz-Haas� , P. Müller-Buschbaum� , V. Leiner� , M. Stamm

�
,�

Institut für PolymerforschungDresdene.V., HoheStraße6, 01099Dresden(Germany)� Max-Planck-Institutfür Polymerforschung,Ackermannweg 10,55128Mainz(Germany)� TechnischeUniversiẗat München,PhysikDepartement,LS E13,James-Franck-Str.1,85747Garching(Germany)� Ruhr-Universiẗat Bochum,Universiẗatsstr. 150,44780Bochum(Germany)
We studiedthe retardationof the dewetting processdueto the additionof a statisticalcopolymerin a polymerbilayer film. Our modelsystem
consistsof fully deuteratedpolystyrene(PS-d)on top of anamorphouspolyamidesublayeron silicon substrates.We preparedbilayerfilms with
differentcontent(0, 5, 10,30%vol.) of astatisticalcopolymer(protonatedstyrenemaleicanhydrideacid(SMA2) containing2%MA groupsalong
thechain)in thetopmostfilm. To evaluatetheretardationeffect referencesamplesof purePS-d:PA bilayerfilms wereprepared.Theas-prepared
aswell astheannealedsampleswereinvestigatedby neutronreflectivity (NR) experiments(ADAM beamlineat ILL, Grenoble/France),scanning
forcemicroscopy (SFM) andopticalmicroscopy (OM). Frommodelfits of NR curvesthescatteringlengthdensityprofilesperpendicularto the
samplesurfacewerecalculated.Theprotonatedmaterialis locatedwithin the deuteratedPS-dmatrix. Thesurfacehomogeneityof theblended
samplesin comparisonto thepurePS-dfilm weredeterminedby scanningforcemicroscopy aswell asby opticalmicroscopy.

C-79 Film thicknessdependenceof structur e formation in ultra-thin polymer blend films
J.S.Gutmann

� � � , P. Müller-Buschbaum� , M. Stamm� ,�
Departmentof MaterialsScienceandEngineering,CornellUniversity, BardHall, Ithaca,NY, 14853,USA� PhysikDepartment,LS E13,James-Franck-Straße1, TU-München,85747Garching,Germany� IPF Dresdene.V., HoheStraße6, 01069Dresden,Germany

Weinvestigatedthefilm thicknessdependenceof structureformationin ultra-thinpolymerblendfilms preparedfrom mixtures.As amodelsystem
we usedbinarymixturesof poly-styrene-stat-para-bromostyrenecopolymersdissolved in tolueneasa commonsolvent. Theultra thin films were
preparedvia spincoatingof thepolymersolutionsontosilicon (100)substrates.In total threedifferentsamplesseriesdiffering in themiscibility
of theblendedpolymersandvaryingfilm thicknesswereprepared.Theresultingmorphologieswereinvestigatedwith scanningforcemicroscopy,
reflectometryandgrazingincidencescatteringtechniquesin orderto obtaina pictureof thesampleatandbelow thesamplesurface.

C-80 Structur eand Stability of Polyion-ComplexedLangmuir -Blodgett films
R. Oeser

�
, F. Rieutord

�
, H. Menzel� , M. Schnitter� , R. Steitz� , C. Luap� , R. Siebrecht� , R. Cubitt� ,�

CEA GrenobleDRFMC/Si3M/PCM� Universiẗat Hannover, Inst. für OrganischeChemie� HahnMeitnerInstitutBerlin� ILL Grenoble
Spreadingamphiphilesonawatersurfaceandcompressingthemonolayeris oneof themostimportantmethodsto prepareorderedtwo-dimensional
organicstructures.Replacementof thecounterionsin thesolutionwith ionic polymersresultsin theformationof complex-stabilizedmonolayers.
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Thesemonolayerscanbe transferredonto solid substratesgiving multilayers(LB-films). X-ray andneutronreflectivity measurementson the
LB-multilayersfrom arachidicacidcomplexedwith poly(allylaminehydrochloride)revealanorderedbilayerstructureof thefilms with avery thin
polyelectrolytelayer betweenthe headgroups.Uptake of water in theseionic regionsof the layersresultsin a swelling of the films andsome
structuralchangeswhenplacedin anatmospheresaturatedwith water. Selective deuterationandcontrastchangeswereusedto get insight to the
structureof theLB-film andthedynamicalprocessestherein.

C-81 Reflectivity studiesof ionomer blends
B. J.Gabrys

�
, A. A. Bhutto� , R. Braiewa� , D.G. Bucknall� , D. Vesely� , R.A. Weiss� ,�

Facultyof MathematicsandComputing,TheOpenUniversityin theSouth,FoxcombeHall, BoarsHill, OxfordOX1 5HR,UK� Instituteof PhysicalandEnvironmentalSciences,BrunelUniversityWestLondon,Uxbridge,Middlesex UB8 3PH,UK� Instituteof MaterialsScience,Universityof Connecticut,Storrs,CT 06269-3136,USA� 4Departmentof Materials,TheUniversityof Oxford,ParksRoad,Oxford,OX1 3PH,UK
Preliminaryresultsarepresentedof aneutronreflectivity studyof theinterfacialwidthbetweenlithium- andzinc-sulphonateddeuteratedpolystyrene
with polycarbonate(PC).Bothsystemsarepartiallymiscibleandexhibit anuppercritical solutiontemperaturebehaviour [1]. Theinterdiffusionin
thesesystems,with annealingatatemperatureabove theglasstransitiontemperatureof bothpolymers,hasbeenmeasured.Theinterfacialprofiles
obtainedfor thesesystemswerefoundto bedescribedby symmetricGaussianinterfaces.No significantdiffusionhasbeenobserved. [1] Lu, X.,
andR. A. Weiss.1996.Developmentof Miscible Blendsof Bisphenol-APolycarbonateandSulfonatedPolystyreneIonomersFromIntrapolymer
Repulsive Interactions.Macromolecules,29: 1216-1221.

C-82 Intermolecular structur eof liquid D-tert-Butanol by Neutron Diffraction data
P.P. Nath

�
, S.Sarkar

�
, P.S.R.Krishna� , R.N. Joarder

�
,�

Departmentof Physics,Jadavpur University, Calcutta- 700032� Solid StatePhysicsDivision,BARC, Mumbai- 400085
Theneutrondiffraction(ND) measurementsarecarriedout on high-Qdiffractometerfor liquid D-tert-Butanolat roomtemperature(RT) andthe
dataareanalyzedsuccessfully. Themolecularstructureof t-Butanolmoleculeis obtainedby usingan iterative methodby makingRDF zeroat
coreregion[1]. Analysisof x-ray diffractiondata[2]tells aboutthedominantpresenceof hexamerclosedchain(ring) clusterin liquid t-Butanol
at RT[3] like liquid MethanolandEthanolat RT[4]. Now we find that this averageintermolecularstructurehaving H-bondingalsoreproduces
very well the ND dataandhelpsto obtain intermolecularatom-atompartial pair distribution functionswhich arewell comparablewith EPSR
modelresults[5]. [1] H. Bertagnolliet al.,Molec.Phys.32(1976)759.[2] S. Sarkar, R.N.Joarder, J.Chem.Phys.99(1993)2032,100(1994)5118.[3]
A.H.Narten,S.I. Sandler,J.Chem.Phys.71(1979)2069.[4] A.K.Karmaker,S.Sarkar, R.N.Joarder,J.Phys.Chem.99(1995)16501[5] D.T.Bowron et
al.,Molec.Phys.93(1998)531.

C-83 Crystallization of paraffin in decanein the presenceof PEB-7 ethylene-butenerandom copolymers
A. Radulescu

�
, D. Schwahn

�
, L. Fetters

�
, D. Richter

�
,�

Institut für Festk̈orperforschung,ForschungszentrumJülich, D-52425Jülich, Germany
By SANSwestudiedthecrystallizationof C�M� H � I tetracosaneandC� � H B � hexatriacontaneparaffinsin decanein thepresenceof PEB-7poly(ethylene-
butene)randomcopolymers.Themeasurementswereperformedat temperaturesbetweenthesinglecoil regimeataround80� C andtheaggregate
regime,far below theroomtemperature.Usingcontrastmatchingtechniquesthestructuresof paraffin andcopolymercouldbestudiedseparately.
The two paraffin-copolymersystemsshow differentmechanismsof aggregation. In tetracosanesolutionthecopolymercontrolstheaggregation
behavior by formingaperiodicstructureof two-dimensionalobjectswhichis strengthenedby theparaffin. In hexatriacontanesolutionwell-defined
two-dimensionalobjectsandadditionalthree-dimensionalstructuresareformed,but theaggregationprocessis controlledby the paraffin which
mediatestheplateformationof thecopolymer.

C-84 A Study on the Structur eof Organic-inorganicHybrids
A. N. Falcão

�
, I. M. MirandaSalvado� , F. M. A. Margaça

�
, J.Teixeira� , F. G. Carvalho

�
,�

PhysicsDept.,NuclearandTechnologicalInstitute,E. N. 10,2686-953Sacavém,Portugal� GlassandCeramicsEngineeringDept.,UIMC, Aveiro University, 3810Aveiro,Portugal� LaboratoireLéonBrillouin (CNRS/CEA),C.E.Saclay, 91191Gif-sur-YvetteCedex, France
Organic-inorganichybridswerepreparedwith aninorganicconstituentcompositionof (100-x)SiO� .xMO � (M=Ti or Zr) andanorganiccomponent
of PDMS. The preparationinvolved sol-gelprocessing,to obtainhigh purity vitreousmaterialat relatively low temperatures,andgammaray
irradiation,to form apre-network of thepolymer. Thestructureof thehybridshasbeencharacterisedusingmainlySmallAngleNeutronScattering
(with contrastvariation)andScanningElectronMicroscopy. Thepresentwork reportsthemainresultsfoundin this investigation.

C-85 Micellization of PEP-PEOBlock Copolymersin Water: Molecular Weight Dependence
H. Kaya

�
, L. Willner

�
, J.Allgaier

�
, J.Stellbrink

�
, D. Richter

�
,�

Institut für Festk̈orperforschung,ForschungszentrumJülich GmbH,D-52428Jülich, Germany
Themicellarbehaviour of theamphiphilicblock copolymerpoly-(ethylene-propylene)–poly-(ethyleneoxide)(PEP-PEO)in aqueoussolutionhas
beenstudiedwith small-angleneutronscattering(SANS).Thepolymerwasstudiedoverawiderangeof molecularweights,keepingthevolumeof
theblocksequal.Thelow molecularweightsampleswerefully protonatedandmeasuredin D � O to achievemaximumcontrast.Thehighmolecular
weightcopolymerswerepreparedwith partiallydeuteratedPEPandstudiedundervariouscontrastsconditions.Thescatteringexperimentsshowed
thata morphologicaltransitiontook placeuponlowering themolecularweight. Thehigh molecularweightblock copolymersall built spherical,
monodispersemicelleswith largeaggregationnumbers.At low molecularweightslong cylindrical micellesformed. An interestingintermediate
casewasrepresentedby thePEP2-PEO2system,in which a morphologicaltransitionoccursupondilution. Mean-fieldtheoriesof micellization
provideda theoreticalexplanationof theobservedtrends.Themicellarparametersof thesphericalmicellesformedby thehigh molecularweight
samplesagreedexcellently with theoreticalpredictions. In the caseof the low molecularweight systemsonly qualitative agreementcould be
obtained.
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C-87 Temperature-dependentSANS-investigationsof cylindrical micellesin TTABr -D � O-NaBr systems
G. Eckold

�
, H. Frielinghaus� , N. Gorski

� � � ,�
Institut für PhysikalischeChemie,UniversiẗatGöttingen,Tammannstr. 6, D 37077Göttingen,Germany� Institut für Festk̈orperforschung,FZ Jülich, D-52425Jülich, Germany� FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia

Numerousstudiesof micellar TTABr-D2O solutions(TTABr = C � � H �MR (N(CH� ) S� Br � ) usingdifferentexperimentalmethodsrevealeda strong
decreaseof the effective radii of sphericalmicelleswith increasingtemperature,a finding which seemsto be in-compatiblewith the physical
pictureof micelles. In the presentSANS-study, we in-vestigatedthe behaviour of micelleswith cylindrical shapewhich are formedafter the
additionof electrolyte(NaBr). Evenin thesesystemsit is foundthattheapparentradii asdeterminedfrom thecylindrical Guinier-plot ln(J(Q)Q)
vs. Q� decreasewith tem-peraturefrom 2.46nmat20� C to 2.28nmat80� C.Possibleexplanationsfor thisunexpectedbehaviour will bediscussed.

C-88 Scattering Functionsof JanusParticles
H. Kaya

�
,�

Institut für Festk̈orperforschung,ForschungszentrumJülich GmbH,D-52425Jülich, Germany
Recentadvancesin polymersynthesishasproducedso-calledJanusmicelles; tailor-madecopolymerstructuresin which the blocksconstitute
separatemoieties(Erhardt,R.,Böker, A., Zettl, H., Kaya,H., Pyckhout-Hintzen,W., Krausch,G.,Abez,V., andMüller, A. H. E.,Macromolecules,
2001, 34 1069.) We presentexpressionsfor the form factorsP(Q)andthe radii of gyrationRT of Janusparticleswith spherical,cylindrical and
lamellar morphologyandchecktheir validity by fitting them to Monte-Carlosimulatedscatteringdata,from which plots of the pair distance
distribution functionp(r) areextractedaswell. Theeffect of theblock incompatibilitieson thescatteringcurvesis briefly investigated.
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C-89 Universal Aspectsof Macromoleculesin Blends,Organicand Supercritical Solvents
Y. B. Melnichenko

�
, G. D. Wignall

�
,�

Solid StateDivision,OakRidgeNationalLaboratory
For two decades,SANSdatafrom polymerblendshave beenanalyzedvia therandomphaseapproximation(RPA), basedon theassumptionthat
theradiusof gyration(Rg) remainsunchangedon mixing, andthusexhibits theunperturbed(theta)dimensions.We have performeda systematic
testof the RPA by measuringthe Rg of polydimethylsiloxane(PDMS) in polyethyl methyl siloxane(PEMS)andshown that PEMSis a poor
solventfor PDMS.However, diverging concentrationfluctuations(CF) stabilizethedimensionsandpreventchaincollapse,soPDMSexhibits the
theta-dimensionsdown to thecritical point. We have alsoshown thatblendsof polystyrene-polyvinylmethyl etherexhibit bothupperandlower
theta-temperatures,which separatethe poor andgoodsolvent domains,andhave developeda scalingdescriptionof the CF-correlationlength,
which reducesdatafrom polymerblendsandsolutionsontoasinglemastercurve. Thus,theRPA remainsvalid over awide rangeof temperatures
in polymerblends,but breaksdown at theedgesof thephasediagramwherethechainsmayshrinkor swell beyondtheir unperturbeddimensions.

C-90 Solution behavior polyethyleneoxide in differ ent solventsasfunction of temperature and salt.
J.Lal

�
, I. F. Hakem

� � � ,�
IntensePulsedNeutronSource,ArgonneNationalLaboratory, Argonne,Illinois 60439,UnitedStates.� Universityof Tlemcen,Facultyof Sciences,Physicsdepartement,Tlemcen13000,Algeria.

Small-angleneutronscatteringwas usedto study hydrosolublepolyethyleneoxide. An appropriatemixture of hydrogenatedand deuterated
polyethyleneoxide in a mixture of hydrogenatedanddeuteratedwater wasused,satisfyingthe condition of zero averagecontrastin-order to
measureintrachaincorrelations. At the sametime, we useddeuteratedpolyethyleneoxide in hydrogenatedand deuteratedwater to measure
interchainchaincorrelations.In thefollowing paperwewill discussthemeasuredintra-andinterchainstructuresof polyethyleneoxidein different
solventsasfunctionof temperatureandsalt.
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C-91 Magnetic structur eof the ternary carbidesHoMoC � and ErMoC �
M. Reehuis

�
, M. Pohlkamp� , W. Jeitschko� , B. Ouladdiaf� , M. Hofmann

�
,�

Hahn-Meitner-Institut,Glienicker Str. 100,D-14109Berlin, Germany� Anorganisch-ChemischesInstitut,Universit”atM”unster, Wilhelm-Klemm-Str. 8, D-48149M”unster, Germany� Institut Laue-Langevin, BP156,F-38042,France
Themagneticstructuresof theorthorhombiccarbidesHoMoC2andErMoC2have beeninvestigatedby neutronpowderdiffractionbetween1.6
K and20 K. The magneticLn atomsareon the Wyckoff position4c of the spacegroupPnma: (1) x,

�� , z; (2) -x, �� , -z; (3)
�� - x, �� , �� + z;

(4)
�� + x,

�� , �� - z. We useherethe notationof Ref. [1] for the following sequencesof + and- signs: F(+ + + +), G (+ - + -), C(+ + - -) and
A(+ - - +). In the caseof HoMoC2 a non-collinearferrimagneticstructurehasbeenfound,wherethe magneticmomentsareturnedout of the
orthorhombicac-planeby anangleof 32(2)� . Themagneticstructureof HoMoC� canbedescribedwith thebasisfunctions[Cx - Fz] and[- Cy -]
resultingin areduciblerepresentationwith thebasisfunction[Cx Cy Fz]. Theantiferro-andferromagneticcomponentsalongthea-andc-axisare
mexp = 1.2(3)mB andmexp = 5.1(2)mB, respectively. Themomentalongtheb-axisis mexp = 3.3(2)mB. In ErMoC� theerbiummomentsare
orderedantiferromagneticallywith a momentdirectionparallelto theb-axisandthemagneticstructurecanbedescribedwith thebasisfunction[-
Cy -]. Thelanthanoidmomentsin HoMoC� andErMoC� reachanexperimentalmagneticmomentof mexp = 6.2(1)mB andmexp = 6.5(1)mB,
respectively. Thesevaluesaresomewhatsmallerthanthe theoreticalvaluesms= g J mB of the freeHo� S (ms= 10.0mB) andEr� S ion (ms=
9.0 mB). Fromthe temperaturedependenceof thereflection001it couldbeseenthat themagneticintensitydisappearsin HoMoC� at theCurie
temperatureT U = 7.0(5)K, while in thecaseof ErMoC� it disappearsat thesurprisinglylargerNéeltemperatureT V = 9.0(5)K.

C-92 Magnetic signatureof chargeordering in Li[Mn �EW R � Li I�W I � ]O � and Li I�W � [Mn �EW R � Li I�W I � ]O �
V. W. J.Verhoeven

�
, I. M. deSchepper

�
, F. M. Mulder

�
,�

IRI, Delft Universityof Technology, Mekelweg 15,2629JBDelft, TheNetherlands
The stoichiometriccompoundLiMn � O� is known to show charge orderingwith well-definedMn � S andMn � S sitesjust below RT. Above RT
the electronsarehoppingrapidly betweensites. For lithium insertionbatteriesthe materialLi[Mn �EW R � Li I�W I � ]O � is technologicalrelevant. Due
to the small amountof Li on the Mn site, the low T regular orderingof the Mn charge appearsto be destroyed completelyas is evidencedby
neutrondiffractionin themagneticallyorderedstate.However, thechargesarestill fixedin anirregularfashionascanbededucedfrom B Li nuclear
magneticresonancemeasurements.In thelithium extractedcompoundLi I�W � [Mn �EW R � Li I�W I � ]O � predominantlyMn � S is present.Neutrondiffraction
in the magneticallyorderedstateshows a well-definedantiferromagneticordering,with doublingof the unit cell in threedirections. Clearly (a
trivial typeof) chargeorderingoccursnow, sincealmostonly Mn � S is present.

C-93 Magnetic order in CeI �
K.W. Krämer

�
, H.U. Güdel

�
, P. Fischer� , L. Keller� ,�

Universityof Bern,Departmentfor ChemistryandBiochemistry, Freiestrasse3, CH-3000Bern9, Switzerland� PaulScherrerInstituteandETH Zürich,Laboratoryfor Neutronscattering,CH-5232Villigen PSI,Switzerland
CeI� is ahalidewith metallicconductivity accordingto theformula(Ce� S )(I � ) � (e� ). Theconductionelectronsmediatethemagneticinteractions
andmake themsignificantlystrongerthanfor insulatingrare-earthhalides.CeI� crystallizesin theMoSi� layer-typestructurewith spacegroup
I4/mmmandlatticeparametersof a= 3.8721(1)Åandc = 13.8646(2)Åat 15K. At T V = 10.0(2)K aphasetransitionto a3D antiferromagnetically
orderedstateoccurswith an incommensurateextbfk-vectorof (0, 0.2761(1),1). The k-vector is temperaturedependentand,as the sublattice
magnetization,reachessaturationbelow 4 K. CeI� hasonemagneticsublatticewith momentsparallel to the a-axis. The amplitudesaresine-
modulatedalongtheb-axisandamountto 1.87(2) �YX perCe� S . Thecrystalfield slightly reducestheorderedmomentbelow the � F�EZ � free-ion
valueof g ) J = 15/7for Ce� S .

C-94 Magnetic ordering in []\_^ I�W � � ��`ba I�W �E� B
c I�W B�d ^ I�W ��e @;f � perovskite

S.M. Yusuf
�
, K. Chakraborty

�
, S.K. Paranjpe

�
, R. Ganguly� , J.V. Yakhmi� ,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai40085,India� Novel MaterialsandStructuralChemistryDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India
We have investigatedthe natureof magneticordering in the Dy substituted[]\g^ I�W � � � `ba I�W �E� B

c I�W B d ^ I�W � e @hf � perovskite by carrying out ac
susceptibility, neutrondiffractionandneutrondepolarizationmeasurements.Low temperatureneutrondiffractionstudyshows theabsenceof long-
rangemagneticordering. AC susceptibilityandneutrondepolarizationmeasurementsconfirm the spin glassphasewith the spin glassfreezing
temperatureihj T = 46.5K.Detailedneutrondiffractionstructuralstudygivesthemicroscopicorigin (in termsof crystalstructureparameterssuch
asMn-O-Mn bondangles,bonddistancesetc.)of theobservedmagneticphase.

C-95 Magnetic structur eof tetragonal TmB � C �
K. Ohoyama

�
, K. Kaneko

�
, K. Indoh

�
, A. Tobo

�
, H. Onodera

�
, Y. Yamaguchi

�
,�

Institutefor MaterialsResearch,TohokuUniversity, Sendai980-8577,Japan
RB� C� (R=rareearth)systemwhich includesthe antiferroquadrupolar(AFQ) orderingmaterials,DyB � C� andHoB� C� , shows characteristic
magneticpropertiesdueto coexistentof AFQ andantiferromagnetic(AFM) orderings.In this work, we reportmagneticpropertiesof TmB� C� ,
especiallyits magneticstructure,andcompareit with thoseof theothercompounds.Themagneticstructureof TmB� C� below i;V =16.5K is a
simpleAFM onewith k =[1 0 1/2] andmagneticmomentsparallelto / axis. Theresultsandour previousworks indicatethatthegroundstatesof
RB� C� shows variousmagneticcouplingsdueto competitionbetweenAFQ andAFM interactions:a ferromagneticonein R=Ce, k =[1 0 0] type
onesin R=Nd,Gd,Dy, Ho, Er, and[1 0 1/2] typeonein R=TmandTb.

C-96 Structural and magneticdisorder in l7! R I �nm>o 3 m prq �JI glassyhard magnets
N. Lupu

�
, R. Delaplane� , R.L. McGreevy � , H. Chiriac

�
,�

NationalInstituteof ResearchandDevelopmentfor TechnicalPhysics,R-6600Iasi,Romania� StudsvikNeutronResearchLaboratory, UppsalaUniversity, S-61182Nyköping,Sweden
Thespecificmicrostructureof Nd-Fe-(Si,Al)bulk amorphousalloys,supposedto consistin exchangecoupledFe-Ndmagneticclusters,determines
coercivities ashigh as550kA/m at 200K [1]. Total structurefactorshave beenmeasuredfor l7! R I �<m>o 3 m prq �JI (x = 35 - 50) melt-spunribbons
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with thicknessesof 25 and120 � m at temperaturesbetween15 and300K by powder neutrondiffraction usingthe SLAD diffractometerat the
StudsvikNeutronResearchLaboratory. The split first peakand the pronouncedstructureat higheranglespresentin the total structurefactor
patternscould be explainedby a denserandompackingof Fe andNd atoms. From the calculatedpair correlationfunction, g(r), obtainedby
Fourier inversionof thediffraction patterns,we estimatedthedominantnearestneighborsasbeingFe-FeandFe-Nd. Themagneticstructureis
predominantlyferromagneticat all temperatures,in agreementwith thestaticmagneticmeasurementsindicatingabout475K for i;U . Thedata
have beenusedto simultaneouslymodeltheatomicandmagneticstructuresusingthe reverseMonteCarlo (RMC) methodin orderto prove the
existenceof themagneticclusters.[1] H. ChiriacandN. Lupu,PhysicaB (2001),acceptedfor publication.
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Hydrogenabsorptionin s o 3 � , leadsto the formationof several hydridephases,which presentvariousstructuresderived from the C15 cubic
structure.Thesestructuralchangesinfluencethemagneticpropertiesof thehydrides. s o 3 � is ferromagneticwith Tc=540K anda momentof
1.8� X /Fe. From s o 3 � 2 �EW � to s o 3 � 2 � W � , thehydridesremainsferromagnetic,with a lineardecreasesof theCurietemperature,andanincrease
of theFemomentat 4.2K. Rhombohedrals o 3 � 2 � W � displaysa moreunusualeffect, sincea weakferromagneticbehaviour is observeddown to
110K. Below this temperaturea field dependanttransitionis observed with a sharpincraseof themagnetization.Neutrondiffractionstudyhas
beenperformedin LLB to identify the origin of this transition,in complementof high magneticfields and �E� o 3 Mössbauerexperiments.The
dataanalysisshows theexistenceof an intermediatemagneticphasebetween60 and140 K, with a maximaat 90 K, accompaniedwith a large
magnetovolumeeffect.
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DyNi � B � C with thespacegroup t>-�#%070u0 shows superconductivity ( i;U =6.1K) in theantiferromagneticallyorderedstate
( i;V =10.5K). Themagneticphasediagramwasinvestigatedby magnetisationandmagnetostrictionmeasurements.Themagneticstructureswere
characterizedby temperatureandmagneticfield dependentneutronscatteringexperimentson D23 at ILL Grenoble.At zerofield thepropagation
vector is (001). For an appliedfield along [110]-directionmetamagneticphasesMM2 andMM4 with propagationvectors(00 3/4) and (0 0
2/3) aredetermined.For appliedfields along[100]-directionthe phasesMM1 andMM3 with propagationvectors(0 7/8 0) and(3/5 00) exist.
To investigatethehysteresiseffectsat low temperaturestheneutronscatteringexperimentswereextendedto temperaturesdown to 50 mK. The
diffractionpatternmeasuredon E4at HMI Berlin show clearly, thatthedepressionof superconductivity at low temperturesin zerofield afterfield
coolingareoriginatedby theexistenceof themetamagneticphaseMM1.

C-99 Magneticstructural studiesof the twopolymorphsof Li � Fe� (PO� ) � : analysisof themagneticgroundstatefr omsuper-superexchange
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Thenuclearandmagneticstructuresof themonoclinic(P21/n,A-LFP) andrhombohedral(R-3,B-LFP) formsof Li � Fe� (PO� ) � have beensolved
usingpowderneutrondiffractionatroomtemperatureand1.5Konpolycrystallinesamples.Bothstructuresarebuilt on[Fe� (PO� ) � ] ”lanternunits”
thatareconnectedin a differentway for eachform. SQUID measurementsreveala globalantiferromagneticbehavior with orderingtemperatures
of 25 and23 K for the A andB forms, respectively. Both magneticstructures,determinedfrom symmetryanalysisandRietveld refinements
of neutrondiffraction datarecordedat 1.5 K arecollinear. The Fe atomsareorientedantiparallelwithin the [Fe� (PO� ) � ] ”lantern units” while
parallelorientationtakesplacebetweenFeatomsthatdo not belongto thesame”lanternunit”. Usingnumericalcalculationswe have established
a magneticphasediagramanddeterminedthenecessaryconstraintsto besatisfiedby thevaluesof theexchangeinteractionsin orderto obtainthe
observedmagneticstructuresasthegroundstate.
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ErNi � �E� B � C shows coexistencebetweenweakferromagnetismandsuperconductivity below i;vxwhy =2.75K.We have performedmagentization
measurementsandunpolarizedneutrondiffraction experimentson a

�E�
B substitutedlargesinglecrystal. Whenthe systementersa weakferro-

magneticstate,astrongincommensurateSDW peaklocksin to acommensuratepositionq=0.55az . In additionto thisstrongpeak,smallmagnetic
peaksappearat every 1/20az positions.In thepresentpaper, we reportdetailedmagneticstructuresanda magentic(H-T) phasediagramof this
material.
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C-101 Low-Temperature IncommensurateMagnetic Order in R � BaCoO� (R=RareEarth)
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Dto. QúımicaInorgánica,Fac.CC.Qúımicas,UniversidadComplutense,28040Madrid,Spain� HahnMeitnerInstitut,BENSC,Glienicker Strasse100,14109Berlin, Germany� Lab. LéonBrillouin, CE-Saclay(CEA-CNRS),91191Gif surYvette,France{ ��|*^ dr} f � oxideshave beenstudiedby meansof neutronpowderdiffraction. ThecompoundswhereR= Pr-Er presentorthorhombicsymmetry
(S.G. t>07070 ) andthey areisostructuralwith the Haldanesystems � |*^~lu� f � . The oxideswith smallerrareearths,�E= 3 = R=Tb-Lu, crystallize
in thegreenphasestructuretype

{ ��|�^ d 6 f � (S.G. � @ 07^ ) relatedwith the s�|*^ d 6 f HTSC.Theexistenceof polymorphismin somerange
of R� S cation size (Tb-Er) is pointedout. The oxidesbelongingto the t>070u0 family show AF order of both R� S and Co� S sublatticesat
fairly high temperatures( i V �����.� K) but 1D magneticcorrelationsin Co chains(S=3/2)arestill presentat ratherhigherT than i V . By contrast,� @ 07^�� { � |�^ dr} f � develop3D magneticorderatT & 10K involving complex phasetransitionsbetweencommensurate( d ) andincommensurate
( t ) magneticstructures.It is worth notingasthemoststriking casesthoseof

{ ��|*^ dr} f � with R= Er, Tm, Lu andY. Theformerremainsasant -magneticstructuredown to T=40mKandthelattershows thecoexistenceof both d and t structuresin thevicinity of aLifshitz point. Both facts
arequiteuncommon.Devil’ s staircasebehaviour in helimagnetici�0 � |*^ dr} f � is observedat 1.4K& T & 2.5K.A suddencollapseof a sine-wave
modulationof Co momentsto a d -magneticstructureis evidencedin \g6 � |�^ dr} f � atT=2.5K.

C-102 Exchangeinteractions and magneticstructur eof CuFe� (P� O B ) �
N. El Khayati

� � � , J.Rodŕiguez-Carvajal
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The compoundCuFe� (P� OB ) � crystallisesin themonoclinicsystemwith spacegroupP21/n. The crystalstructureis characterisedby the pres-
enceof centrosymmetricFe-Cu-Fetrimerswith intra-trimersuperexchangeinteractions.Themagneticinteractionsbetweentrimersoccurthrough
super-super-exchangepathsconsistingof PO4groupsconnectingthe FeO6octahedraandthe squareplanargroupCuO4that form the trimers.
Susceptibilitymeasurementsindicateananti-ferromagneticbehaviour at low temperature.Neutronpowderdiffractionconfirmsthis andthedeter-
minedNéel temperatureis T V =16.6(5)K. Thepropagationvectorof themagneticstructureis k=(0.5,0, 0.5),theionsinsidea trimer arecoupled
ferromagneticallyandthemagneticmomentsareall orientedalongtheb axis.Thevalueof thestaggeredmomentsat1.5K are0.76(6)and4.18(4)�YX for Cu� S andFe� S ionsrespectively. Theconditionsto besatisfiedby theexchangeinteractionsin orderto gettheobservedmagneticstructure
asthestablegroundstatearediscussed.
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Potentialapplicationsfor sometypesof ABO � oxides,e.g. FeNbO� , FeTaO� andFeWO� , in gassensors,ascatalystsand in photo detector
technologyhavegivenriseto anintensive studyof thesematerialswithin thelastdecades.Specialtopicsof interestaretheelectricalandmagnetic
propertiesaswell asnew routesof synthesis.Fundamentalfor theunderstandingof thephysicalpropertiesof thesematerialsisadetailedknowledge
of theunderlyingstructure.Basedonthedeterminedrealstructure,neutronpowderdiffractionwasusedto investigateits influenceonthemagnetic
orderingof thesystem.
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C-104 Low Temperature Neutron diffraction studiesof Sr � FeM f � (M=Nb, Sb)
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Themagnetizationof Sr� FeNbf � andSr� FeSbf � showedamaximumat20and35.5K, respectively. Field-cooledandzero-fieldcooledmagnetic
susceptibilityof Sr� FeNbf � showedahysteresisbelow 20K. Crystalstructuresandmagneticpropertiesof thesetwo materialswerestudiedby low
temperatureneutronpowderdiffraction. By Rietveld analysisabove themagnetictransitiontemperatures,Sr� FeNbf � hasanorthorhombicunit
cell with aspacegroupof PbnmandSr� FeSbf � hasamonoclinicunit cell with aspacegroupof P+ � /n. Thesix-coordinatesiteof Sr� FeNbf � was
randomlyoccupiedby FeandNb andthis siteof Sr� FeSbf � wasorderlyoccupiedby FeandSb. Thediffractionpatternof Sr� FeNbf � showed
noevidenceof amagneticorderdown to 2.3K, whereasSr� FeSbf � showedsomeantiferromagneticBraggpeaksbelow 35.5K.Weconcludethat
Sr� FeNbf � hasa simpleperovskitestructureandtransformsto a spin-glassstatebelow 20K.
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NeutrondiffractionandmuSRstudiesof La � �<m Srm CoO� with differentx valueshavebeencarriedoutovera temperaturerangefrom 10 to 300K.
A ferromagnetictransitionhave beenfoundat low temperaturefor :����$=���' . Valuesof magneticmomentsarein agreementwith those,reported
from othermeasurements.No any spin-glasstransitionhave beenfoundfor all x concentrations.

C-106 The structural and magneticpropertiesof the Nd � S � Co�E� S � B �M� compoundsinvestigatedby neutron diffraction
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Thecrystalandmagneticstructuresof Nd� S � Co�E� S � B �M� (n=1,2and3) have beenstudiedby high resolutionpowderdiffractionat theILL. The
resultsarecomparedto magnetisationmeasurementsandanalysedin thelight of earliermeasurementson isotypeY � S � Co�E� S � B �M� . Theneutron
diffraction analysisshows that the magneticmomentsare ferromagneticallyordered. The anisotropy of the Nd sub lattice is found to play a
major role in determiningthe easymagnetisationdirectionlies in the basal(a,b)planeof the hexagonalstructurewhatever the temperatureis.
Themagneticstructuresof Nd� Co�E� B � andNd� CoB B � confirmthelargevarietyof cobaltmagneticmomentsobtainedin thesecompounds.The
magneticbehaviour of theCo(2c)atomsis notsignificantlyaffectedby thesubstitutionof boronfor cobalt.Cobaltatomswith significantlyreduced
magneticmomentsarefoundon the3gand6i � sitesin bothNd� Co�E� B � andNd� CoB B � .
C-107 Investigationof the magneticpropertiesof solid � He by neutron diffraction
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The condensedisotope � He is a fermion systemwith spin
�� where,dependenton densityandtemperature,a wealthof physicalphenomenais

observed.Embeddedin acomplex phasediagramof liquid andsolidadditionalco-operativephenomenaarefound.They rangefrom thesuprafluid
liquid phasesto theobservationof magneticorderin solidphases..Thelow massof � Heleadsto strongzeropointfluctuations.Oneconsequenceis
thatit solidifiesonly underhighpressurein thebcc- phase,furtherincreaseof pressurethenleadsto thehcpphase.Dueto thehighdelocalisation
of the3Heatomtheexchangeof particleson adjacentsitesis a very likely. Theseprocesses,which involve 2,3,andmoreparticles,alsodominate
themagneticbehaviour. They leadto a directmagneticexchangeinteractionwhich at temperaturesaround1mK alsoinducesmagneticorder. At
present,solid � He is theonly systemknown for sucha directexchangeinteraction.Thepossibilityof a magneticstructureinvestigationon solid� He wasinvestigatedandfound feasibleat shortneutronwavelength. Consequently, at the HMI now a new diffractometeris constructedfor a
neutronstudyof solid � He. Wepresenttheexperimentalconceptandthefirst resultsobtainedwith thenew spectrometeroncrystalgrowth athigh
temperatures.
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A discrepancy exists betweenthe calculatedand measuredsignsof dT� U /dp from magnetoelasticmeasurementson a Cr+0.88at.%Gasingle
crystal [1]. A neutrondiffraction study is reportedto provide additionalinformationon its magneticphases.The temperaturedependencesof
rocking curves through(010) reveal an incommensurateSDW phasefor T & 278K andcommensuratethereabove to the Néel temperatureT V .
The integratedintensitiesshow anomaliesat T � U =278K,correspondingto a weakminimum in the � -T curve, andat 80K taken asthespin-flip
transitionfrom longitudinal to transversepolarisationuponheating. Above T � U the intensitydropsoff linearly tendingto zeroaround500K.
Magnetoelasticmeasurementsobserved T V =335K. The long tail in theneutronintensityabove T V is ascribedto strongspinfluctuationeffects
persistingto temperatureswell above T V . [1] A.R.E.Prinsloo,H.L. AlbertsandP. Smit,J.Phys.:CondensedMatter9 (1997)9961.
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GroupTheorytechniquescanaidgreatlythedeterminationof magneticstructures.Theintegrationof their calculationsinto new andexistingcom-
puterprogramsis anongoingdevelopment.Thispaperpresentsanoverview of thepracticalapplicationof symmetryanalysisto thedetermination
of magneticstructures.Detailsaregiven of the differentprogramsthat performthesecalculationsandhow refinementcanbe carriedout using
their results.Examplesarepresentedthatshow how suchanalysiscanbe importantin the interpretationof magneticdiffractiondata,andto our
reasoningof thecausesfor theobservedordering.
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Therearetwo purposesin thisstudy. Oneis to seeperformanceof ourpowderneutrondiffractometer, HERMES,for veryheavy neutronabsorber.
The other is to seethe magneticstructureof GdB� C� asa compoundof tetragonalRB� C� family in which antiferroquadrupolarandmagnetic
interactionsarecompeting.A typical compoundof this family is DyB � C� which takesso called”rectangularstructure”at the low temperature
becauseof thecompetingof thesetwo interactions.In thepresentstudywe pick up GdB� C� to clarify purelymagneticinteractionin this system
becauseGd ion lacks quadrupolarmoment. We got the diffraction datausing reflectiongeometryand concludedthe magneticinteractionis
antiferromagneticin thec-planeandferromagneticalongthec-axis.
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The ternarycompoundHoRu� Ge� shows antiferromagnetismbelow T V =13.5K. At low temperaturesa two-stepmetamagneticmagnetization
processappearsin the c-axisprocess;Thereare two magneticphasesbelow a field-inducedferromagneticphase. To determinethe magnetic
structures,neutrondiffraction study on a single crystal compoundhasbeencarriedout undernon magneticfield andmagneticfields aswell.
It is confirmedthat the antiferromagneticstructureat H=0 is characterizedby the propagationvectorQ � =(0.219,0.011,0). The field-induced
intermediatephaseis adouble-Qstructurehaving Q� =(0.219,0, 0) andQ� =(0, 0.219,0).

C-112 Contrib ution of neutron and X-ray Laue scattering to the investigationof domainsand magneticphenomenaby newrecording
J.-C.Marmeggi
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Neutrondiffractionhasthepotentialto provide informationdeepbelow thesurfaceof realmaterials.Magnetic,mechanicalandthermalloading
areconsidered.Firstly anexperimentalsetup to realisetheuniaxial stressis described.Samplesof NiO andalpha-uraniumaresubmittedto an
externaluniaxial stressthatgivescomplementaryinformationin neutronsandX-rays scattering.Reversibleor displacive phasetransformations
take placereversibly throughthetransition.Finally for high spatialresolutionstressit is necessaryto usehigh energy X-ray facilitiesoptimising
effectively thestressrig. At ILL on theS42instrument,dedicatedto quality testsandalignmentfacilities,progressively is setup anupdatedtool
offering rapiddatacollectionwith optimiseddetectorsto betested.
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Dy � Ti � OB is a raremagneticmaterialthathasa zeropoint entropy. On thebasisof bulk measurementsit hasbeensuggestedto bea ”spin ice”
material,with a frozenanddisorderedlow temperaturestructureanalogousto thatof waterice. We have now usedthePRISMA spectrometerat
ISIS to investigatethe magneticdisorderin isotopicallyenrichedDy � Ti � OB at millik elvin temperatures.The resultsestablishthe basicice-like
natureof the disorderedcorrelations,andshow that it canbe describedby a ”dipolar” spin ice model. This result resolvesa controversyasto
whetherDy � Ti � OB hasqualtatively thesameor differentbehaviour to thatof its relative Ho� Ti � OB andprovidesan importanttestof alternative
theoreticalmethodsof treatingdipolarsums.
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C-114 Neutron diffraction studiesof the ferrimagnetic Cu � �nm Fem Cr � S� .
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Theneutrondiffractionstudiesof thespinelCu� �nm Fem Cr� S� have shown thattheCuI�W � FeI�W � Cr� S� hasthe1:1 typeof orderingof CuS andFe� S
in A-site(Sp.gr. F43m),andthe calculationsfor the magneticmomentsof Fe3+are3.06(0.17)andfor Cr� S are2.76(0.22)�YX . In the CuCr� S�
(Sp.gr.Fd3m),Cu doesnot have the magn. momentand the m(Cr� S )=2.30(0.03)� X . Hence,Cr hastwo valency statesCr� S andCr� S . The
neutrondiffractionof theCuI�W � FeI�W � Cr� S� at 14K up to P=43kbardoesnot show thechangeof theferrimagnetictypeordering.Frommeasuring
theneutrondiffractionup to pressure94kbarat 300K of theCuI�W B FeI�W � Cr� S� ,we determinedthecompressibility(DV/V0=0.91at P=94kbar)in
accordancewith theequationof thestateof Birch-Murnagantypewith theparametersB I =76.8GPa andB’=4.

C-115 Program for the representationanalysisof magneticstructur es
H. Kadowaki
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Departmentof Physics,Tokyo MetropolitanUniversity, Hachioji-shi,Tokyo 192-0397,Japan
The representationanalysisof magneticstructureshasbeenknown asa generalpurposeanda mathematicallyelegantmethod,which exploits
spacegroup symmetriesof the underlyingcrystal structure. However, it is also a complicatedmethodrequiring knowledgeof representation
of spacegroup. This, unfortunately, inhibits many peoplefrom applying it to neutrondiffraction experiments. Its difficulty is causedby the
complicatedprocedureto obtainpossiblemagneticstructures,i.e., basisvectorsof therepresentation.In orderto solve this problemandto make
themethodmucheasierto use,wewroteaFortranprogramwhichcalculatespossiblemagneticstructuresfrom informationof thespacegroupand
themodulationvector. Theprocedureof theprogramanda few applicationsto magneticstructuredeterminationsarereported.

C-116 Magnetic structur eof Sr � Fe� O BA�n�
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Instituteof MaterialsStructureScience,High Energy AcceleratorResearchOrganization� Departmentof Physics,TohokuUniversity
It is well known that Sr� Fe� OB shows charge disproportionation,2Fe� S�� Fe� S + Fe� S . However extensive studieshave beencarriedout
for this compoundby variousauthors,the crystalor magneticstructureis still poorly understood.In this work, we carriedout neutronpowder
diffraction measurementsfor powder samplesof Sr� Fe� OBA�n� with differentoxygencontents.Moreover, we succeededto synthesizethe single
crystalof Sr� Fe� OBA�n� with ��� 1 andperformedmagneticsusceptibilitymeasurements.Fromtheseresults,wedeterminedthemagneticstructure
of Sr� Fe� OBA�n� with ��� 1. Wealsoobservedthatmagneticstructuresof Sr� Fe� OBA��� drasticallychangewith changingtheoxygen-deficient.

C-117 PolarisedNeutron ScatteringStudiesOf the Antiferr omagneticPyrochlore Tb � Ti � O B
J.S.Gardner
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NPMR,NRC Canada,ChalkRiver Laboratories,ChalkRiver, Ontario,K0J1P0CANADA
WehavecarriedoutextensivepolarisedneutronscatteringstudiesonthepyrochloreantiferromagnetTb� Ti � OB . This insulatingmaterialbelongsto
a family of rareearthtitanatepyrochlores,whosemagneticrareearthionsresideona network of cornersharingtetrahedra.Sucha localgeometry
is known to give rise to geometricalfrustrationin thepresenceof antiferromagneticinteractions.Earlier studieshave shown Tb� Ti � OB to bean
Isingsystemwith largemomentsconstrainedto pointalonglocal [1,1,1]directions;thatis into andoutof thetetrahedra.It displaysa co-operative
paramagneticor spin liquid stateat low temperatures,with neitherlong rangeNéelorder, nor spinglassorderingat temperaturesaslow as0.07
K. Polarisedinelasticscatteringmeasurementson a singlecrystalsamplesshow five excitationsat least3 of which aremagneticin origin. These
resultswill bediscussedin termsof recentcrystallineelectricfield calculation.

C-118 SANSstudy of slow dynamicsin reentrant spin glasses
K. Motoya
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Facultyof ScienceandTechnology, ScienceUniversityof Tokyo, Noda278-8510Japan� ASRC,JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195Japan
In orderto probethemicroscopicmechanismof slow dynamicsin spinglasses,time-resolvedsmall-angleneutronscattering(SANS)experiments
onconcentratedspinglassalloys,Fe� � (Ni I�W � �E� Mn I�W � �E� ) � � andFeB I Al � I , weremade.Measurementsweremadeutilizing theSANS-Jspectrometer
installedat theJRR-3Mreactorof JAERI-Tokai. Themomentum-transferrangeof �$= ��94&���&�+ @ 0 � � wascoveredwith the incident-neutron
wave length0.65nm. The time variationof the magneticdiffusescatteringpatternarisingfrom magneticclustersafter beingquenchedinto the
reentrantspinglassphasewasmeasuredup to 20hours.Thetimeevolution of magneticclusterswill bediscussed.
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C-119 Neutron study of the magneticinteractions in frustrated Laveshydrides
P. Cadavez-Peres

�
, I. N. Goncharenko

� � � , I. Mirebeau
�
, O. L. Makarova� ,�

LaboratoireLéonBrillouin, CESaclay, 91191Gif surYvette,France� Kurchatov Institute,123182Moscow, Russia
In RMn� compounds(R is a magneticrare earth) the pyrochlore-like Mn sublatticeis topologically frustratedand the Mn-Mn first-neighbor
distanceis justabove thecritical value,below which themagneticmomentsbecomedelocalized.Wehavestudiedtheinfluenceof appliedpressure
andhydrogendoping(actingalsoasa negative pressure)on their magneticproperties[1]. In R(Mn,Al) � H m , H disorderinducesa short-range
magneticorder[2]. Wepresentherenew resultsobtainedin thesecompoundsby diffractionandinelasticscattering.Thespinfreezingtemperature
coincideswith thetemperaturewherethestaticcorrelationsappear. Underanappliedpressureof 8.3GPatheMn momentsvanishandalong-range
orderis recovered,simply controlledby the ferromagneticinteractionsinsidetheR sublattice.[1] I.N. Goncharenko et al, PRB59, 9324(1999)
[2] I. Mirebeauet al, PRB62,9493(2000)

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

�
, G. Balakrishnan

�
, D. McK Paul

�
, M. Yethiraj� , J.Klenke� ,�

Universityof Warwick,Departmentof Physics,CoventryCV4 7AL, UK� Solid StateDivision,ORNL, OakRidge,TN 37831-6393,USA� Hahn-Meitner-Institut,Glienicker Strasse100,14109Berlin, Germany
In GadoliniumGallium Garnet(GGG)theantiferromagneticallyinteractingGd ionsarelocatedon two corner-sharingtriangularsublattices.The
magneticsystemis thereforehighly frustratedanddoesnot order in a zerofield, while AF ordercanonly be inducedby the applicationof an
externalmagneticfield. We have measuredthemagneticdiffractionpatternof a singlecrystalof GGGat temperaturesbetween50 mK and0.9K
in fieldsof up to 4 T. Theseexperimentsreveal thattheH-T phasediagramhasa muchmorecomplicatednaturethanpreviously assumed.Three
groupsof magneticBraggpeakswerefound:strongferromagneticpeaks,saturatingin fieldsabove2.5T; strongAF peakswith maximumintensity
at the lower-field phaseboundaryaround0.6T; weakAF peakswhich have a maximumintensityat theupperphaseboundaryaround1.5 T. The
widthsof thestrongAF peaksarelimited by theinstrumentresolutiononly in thevicinity of thelower phaseboundary.

C-121 FeMoment instability in Ti � �<m Scm Fe� LavesPhasesCompounds
B. Ouladdiaf

�
, J.Déportes� , M. Saoudi� ,�

Institut Laue-Langevin, BP156,38042GrenobleCedex 09,France� Lab. LouisNéel,CNRS,BP166,38042GrenobleCedex 09,France� CentreUniversitairedeGuelma,Guelma24 000,Algeria
The magneticpropertiesof the pseudo-binaryLaves phasescompoundsTi � �nm Scm Fe� were investigatedby meansof magnetisationand high
resolutionpowder neutrondiffraction techniques.For :�&���= + a transitionfrom antiferromagneticstateto a cantedonewith a ferromagnetic
componentin thebasalplane,while for �$= +�&�:7&���= +�	 , thetransitionis from a collinearferromagneticstatealongthec-axisto a cantedone.For:�����= 9 , anadditionalfirst ordertransitionis observed at low temperatureaccompaniedby a largemagnetovolumeanomalydueto the increase
of the intrinsic momentof the Fe atomsat the 2a site. Most of the magneticgroundstatesin this systemcanbe discussedwithin the Moriya’s
theoryfor itinerantelectronsystemswhereferromagneticandantiferromagneticspinfluctuationscoexistent. However, Femomentinstability in
frustratedlatticeshouldbeconsideredto interpretthefirst ordertransition.

C-122 Observation of Linear SpinWaveDispersionin Re-entrant Spin GlassFeI�W B Al I�W �
S.M. Shapiro

�
, W. Bao� , S.Raymond� , S.H. Lee� , K. Motoya� ,�

BrookhavenNationalLaboratoryz , Upton,NY 11973,USA� Los AlamosNationalLaboratory, LosAlamos,NM 87545,USA� CEA-Grenoble,DRFMC-SPSMS,38054GrenobleCedex 9, France� NIST, Gaithersburg, MD 20899USA� ScienceUniversityof Tokyo, Noda278,Japan
FeI�W B Al I�W � is a reentrantspin glass,which undergoesa transitionfrom a paramagnetto a disorderedferromagnetat Tc 500K andat a lower
temperaturethespinsprogressively freezeandit exhibits spinglasslike behavior. Thespindynamicsof this systemhasbeenextensively studied
at smallanglesaround����P���� where����P���� , with � ��� [1,2]. In theFM phasespinwaveswith a q� dispersionareobservedat smallq,
which broadenrapidly andbecomediffusive [2] beyonda critical wave-vectorq ¡¢� c . Oncoolingthespinwavesalsodisappearanda strongelastic
centralpeakdevelops.For measurementsaroundthe(1,1,1)Braggpeak,anew sharpexcitationis observedwhichhasa lineardispersionbehavior.
It disappearsabove T K , but persiststhroughoutthespinglassphase.It is not presentin thestoichiometricFe� Al material.Possibleorigin of this
excitationsrelatedto thedisorderwill bediscussed.[1] K. Motoya et al., Phys.Rev. B28, 6183(1983). [2] W. Baoet al., Phys.Rev. Lett. 82,
4711(1999).z Work atBrookhavensupportedby DOEundercontractNo. DE-AC02-98CH10886)
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C-123 2-Dimensionalmagneticcorrelationsin the kagomespin-glassD � OCr � (OD) � (SO� ) � . A neutron spin-polarisation study.
K.G. Pettigrew

�
, D. Visser�A� ��� � , A.P. Murani� , A. Harrison

�
,�

Departmentof Chemisrty, TheUniversityof Edinburgh,TheKingsBuildings,Edinburgh EH93JJ,UK� Departmentof Physics,TheUniversityof Warwick,GibbetHill Road,CoventryCV4 7AL, UK� IRI, TechnicalUniversityDelft, Mekelweg 15,2629JB Delft, TheNetherlands� CLRC, ISISFacility, RutherfordAppletonLaboratory, Chilton,Didcot OX11 0QX, UK� Institut LaueLangevin, BP 156,F-38042Grenoble,Cedex 9, France
Thetemperaturedependenceof themagneticcorrelationin thequasi2-dimensionalkagomespinglassmaterial(D � O)Cr� (OD)� (SO� ) � hasbeen
studiedusingthe3-direction(xyz) neutronspin-polarisationtechniquein thetemperaturerange0.1–15K. A broadmagneticresponceis observed
aroundQ� 1.1Å � � . A very small temperaturedependenceis presentabove thespin-freezingtemperatureat T jE£b���.= ? K. Theinplanarmagnetic
correlatationlengthabove T jM£ is approximately11Åover the temperaturerangecovered.Below T jM£ , the increasingimportanceof the interlayer
interactionbecomenoticablein an increasingneutrondepolarisationbehaviour below 1K. This behaviour indicatesa ferromagneticinterlayer
couplingsimilar to theoneobservedin theorderedCr-kagomesystemKCr � (OD)� (SO� ) � .
C-124 Corr elation Length of ChargeOrdering in La � �<m Sr m MnO �
V. Arkhipov

�
, S.Dubinin

�
, Y. Mukovskii � , V. Naish

�
, V. Parkhomenko

�
, S.Teploukhov

�
,�

Institutefor MetalPhysics,S.KovalevskaiaStr.18,620219,Ekaterinburg, Russia� Moscow SteelandAlloys Institute,Moscow, Russia
As a studyobject the singlecrystalsof the La � �<m Srm MnO� (x=0.15,0.23) compoundhasbeenchosen.The experimentson elasticscattering
of thermalneutronshave beencarriedout usingthemultidetectorneutrondiffractometer. Theneutronscatteringpatternshave beenobtainedin
symmetryplanesof the crystal lattice of manganites.The fact that diffraction patternsat relatively high temperature(closeCurie temperature)
containtheferromagneticsuperlatticediffusionmaximaappearedto beoneof themainandnew resultof thepresentwork. Thecorrelationlength
of chargeorderingat manganiteswasdeterminedfrom thoseneutrondata.Thework waspartiallysupportedby SSTP(No107-19-(00)-D01)

C-125 Neutron and X-ray diffraction studiesof bulk and powderedLa I�W B Sr I�W � MnO � ceramics
J.Baszynski

�
, T. Tolinski

�
, B. Idzikowski

�
, D.M. Többens� , A. Hoser�A� � ,�

Instituteof MolecularPhysics,Smoluchowskiego 17,60-179Poznan,Poland� Hahn-Meitner-Institut,Glienicker Straße100,D-14109Berlin, Germany� Institut für Kristallographie,RWTH-Aachen
A bulk andpowderedLaI�W B SrI�W � MnO� ceramicsampleswereinvestigatedby neutrondiffractionin thetemperaturerangefrom 80K to 280K and
in a magneticfield up to 4.5T. Theneutrondiffraction wasperformedwith ¤ =1.798Å and ¤ =2.443̊A. X-ray measurementswerecarriedout for
a bulk ceramicandfor a thick layeron MgO substrateusingCo-K¥ ( ¤ =1.7908̊A). Thebulk ceramicsamplehada rhombohedralstructurewith
latticeconstantsa=5.520Å andc=13.332̊A. Thepowderedceramicconsistedof about70%of therhombohedralphaseand30%of anorthorhombic
contributionwith latticeconstantsa=5.592Å, b=5.510Å andc= 7.757Å. Thelayeredceramichadonly theorthorhombicphase.Thecrystallographic
andmagneticstructureswereanalyzedby Rietveldmethod.A temperaturedependenceof theunit-cell parametersandthemagneticmomentswas
determinedbothfor thebulk andthepowderedceramics.

C-126 Investigationof magneticstructur eevolution in the substitutional solid solution Scm Lu ¡ � �<m�¦ MnO �
M. Bieringer

�
, J.E. Greedan� , A. S.Wills

�
, T. C. Hansen

�
,�

InstituteLaueLangevin, 6 rueJulesHorowitz, 38042Grenoble,France� BrockhouseInstitutefor MaterialsResearch,McMasterUniversity, 1280Main StreetWest,Hamilton,Ontario,L8S4M1, Canada
Thehexagonalstructures(spacegroupP6� cm) AMnO � (A = Lu, Sc)phasesareexcellentmodelsystemsfor the investigationof magneticfrus-
trationdueto nearestneighbourantiferromagneticexchangeon theedgesharingtriangularmagneticsublattices.At low temperaturestheMn � �
sublatticesof theabove compoundsform a 120degreemagneticlong rangeorderedstate.In LuMnO� (T V =96K) themagneticmomentsarein
theab-planeandperpendicularto thehexagonalaxis,whereasScMnO� (T V =129K)undergoesanin-planespin-reorientationtransitionbelow T =
70K. Powderneutrondiffractionexperimentsfor thesolidsolutionScm Lu ¡ � �nm�¦ MnO� (0.0 § x § 1.0)show theevolutionof thespin-reorientation
transitionfor Scrich compositions.Basedonthecomparisonof structuralandmagneticdetailsanexplanationof thenatureof thelow temperature
transitionis proposed.

C-127 Effect of Ga substitution on the magneticpropertiesof \g^ I�W � B d ^ I�W �E� e @ I�W BE� ¨ ^ I�W � � f �
S.M. Yusuf

�
, M. Sahana� , K. Dörr� , K.-H. Müller� ,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India� IFW Dresden,Postfach270016,D-01171Dresden,Germany
Theeffectsof 25 at.%Gasubstitutionon theMn site in theferromagnetic\_^ I�W � B d ^ I�W �E� e @hf � perovskite( i;U = 265K) have beenstudiedby ac
susceptibility, dc magnetization,neutrondiffraction(ND) andneutrondepolarization(NDP) techniques.ND studyshows a completeabsenceof
any long rangemagneticorderingin thesubstitutedsample.However, thepresencespinclusters(with netmoments)at it T & 48 K is confirmed
from theNDP study. Underexternalfields,spinclustersarefoundto persistat it T 5 48 K. Temperatureindependentclustersizeandmomentare
prominentat T § 25 K. Above 35 K (blocking temperature),superparamagneticrelaxationis evident. Anisotropy is seento play a major role ati�&©��� K.

C-128 Low Energy Excitation in La � �<m Cam MnO � singlecrystalswith 0.05 §ª:«§ 0.20
S.Begum

�
, Y. Ono

�
, Y. Tomioka� , Y. Tokura�A� � , T. Kajitani

�
,�

Departmentof AppliedPhysics,GraduateSchoolof Engineering,TohokuUniversity, AramakiAoba,Aoba-ku,Sendai980-8579,Japan.� JointResearchCentrefor Atom Technology( JRCAT ), Tsukuba,305-0046,Japan.� Departmentof AppliedPhysics,Universityof Tokyo, Tokyo 113-0033,Japan.
Inelasticneutronscatteringmeasurementswerecarriedout to studythespindynamicsof La � �nm Cam MnO� singlecrystalswith x = 0.15andx =
0.20.Weobservedaspingapat1.0meVwith x = 0.15and0.9meVwith x = 0.20atQ = 1/20 1/2. Thegapwasonly observedin theferromagnetic
region anddisappearingin theparamagneticregion. Thespin-wave stiffnessconstantD wascalculatedfrom therelationof D = 2JSa2,wherea is
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the latticeconstant.TheJ valueis estimatedto be0.41meV and0.43meV for x = 0.15andx = 0.20,respectively. Thespingapis discussedin
conjunctionwith a singleion anisotropy termin theHeisenberg Hamiltonian.Thestudyof singlecrystalsamplewith x=0.05is now in progress.

C-129 Structur eand magneticorder in perovskite manganitesY � �nm Cam MnO � ( : =0.3and 0.5)
M. Dlouhá

�
, S.Vratislav

�
, Z. Jirák� , K. Knı́žek� , J.Hejtmánek� ,�

Facultyof NuclearSciencesandPhysicalEngineeringCTU Prague,V Holesovièkách2, 18000Prague8, CzechRepublic� Institut of Physics,Cukrovarnicḱa 10,16200Prague6, CzechRepublic
TheY � �<m Cam MnO� orthoperovskitesexhibit anextremetilting of theMnO� octahedra.TheMn-O-Mn anglesis aslow as148¬ for : =0.3(151¬
for : =0.5).As a result,theferromagneticdoubleexchangeinteractionsareweakenedandthetendenciesto the3delectronlocalizationandorbital
polarizationbecomedominant.Thesamplewith : =0.3displaysa cooperative Jahn-Teller ordering(MnO� axesratio of 1.055).Manganesespins
arelargelyfrustratedwith someshortrangeantiferromagneticcorrelations.Relatively largenetmagnetizationcanbeinducedby externalmagnetic
field. The sample: =0.5 exhibits at 300 K the Mn � S /Mn � S (1:1) charge ordering,which is followed at 115 K with the d� antiferromagnetic
transition.

C-130 Diffuse magneticscattering in quasi-2DLa �EW � Sr �EW � Mn � O B
T. Chatterji

� � � , R. Schneider� , J.-U.Hoffmann� , D. Hohlwein� , R. Suryanarayanan� , G. Dhalenne� , A. Revcolevschi� ,�
Institut Laue-Langevin, BP156,F-38042GrenobleCedex, France� Max-Planck-Institutfür PhysikKomplexer Systeme,D-01187Dresden,Germany� Institut für Kristallographie,Universiẗat Tübingen,D-72070Tübingen,Germany� LaboratoiredePhisico-Chimie,Universit́e Paris-Sud,Bat. 4, 91405OrsayCedex, France

Wehave measureddiffusemagneticscatteringabove theorderingtemperaturei;U from thequasi-2Dbilayermanganite
La �EW � Sr�EW � Mn � OB which shows colossalmagnetioresistance(CMR) behaviour. Rod-like diffusescatteringparallel to ®/�z in the []¯�� q c planehas
beenobserved.Themodulationof thediffusescatteringintensityparallelto therod shows thatthetwo ferromagneticMn planesin thebilayerare
ferromagneticallycorrelated.By fitting theexperimentallymeasuredintensitydistribution of thediffusescatteringin the []¯n� q c planeto a model
mean-fieldcalculationswe have beenableto determinetheexchangeinteractionsbetweentheMn ionsin theindividual planesof htebilayerand
alsothatbetweenthetwo planesof thebilayer. Theexchangeinteractionssoderivedagreewell to thoseobtainedfrom spinwave dispersionsat
low temperature.

C-131 ChargeOrdering in Ca� �n° Pr m MnO � (x & 0.25)
C. Autret

�
,�

LaboratoireLeonBrillouin
Theselast years,a renewed intereststimulatedstudiesof layeredmetaloxideswith theK � NiF � or relatedstructures.The crystalandmagnetic
structuresof Ca� �nm Prm MnO� (0 & x & 0.25)compoundshave beenstudiedby neutronpowderdiffractionandelectronmicroscopy. Magnetisation
andmagnetoresistancemeasurementshave alsobeenmadein connectionwith the structuralstudies. Theseexperimentsevidencecharge and
magneticordersdependingon the x values. For instance,for the Ca�EW BE� PrI�W � � MnO� compound,we observe charge orderingbelow 280K and
anantiferromagneticstructurebelow 150K. Below thechargeorderingtemperature,theelectrondiffractionstudyof this compoundshows extra
reflectionscorrespondingto superlatticedue to alternatingMn � S /Mn � S stripes(3:1) with a wave vectorqco = (0 0

�� ) for T & 280K. Neutron
diffraction patternsrefinementsshow a structuraltransitionfrom Cmca(RT) to C2/c (LT) at thecharge orderingtemperature,but no crystalline
changeat theNéeltemperature.

C-132 Magnetic Short-RangeOrder in La I�W R Sr I�W � MnO �
J.-U.Hoffmann

�
, D. Hohlwein

�
, R. Schneider

�
, A. H. Moudden� ,�

Universiẗat Tübingenc/oHMI Berlin, Glienicker Str. 100,D-14109Berlin� Lab. LeonBrillouin, Saclay, France
Thecolossalmagneto-resistance(CMR) effect in thehole-dopedLa � �nm Srm MnO� compoundsis connectedwith amagneticdouble-exchangeinter-
actionbetweenthemanganeseions.Wearestudyingthemagneticinteractionin thesecompoundsby diffuseneutronscattering.Experimentswere
donewith a singlecrystalof LaI�W R SrI�W � MnO� , kindly providedby MartineHennionfrom LLB (Saclay).WeusedtheE2Flat-Conediffractometer
(HMI Berlin) with a wavelengthof 2.39Åand studieda temperaturerangebetween1.5K to 300K. With thebanana-typemultidetectorcomplete
layersof reciprocalspacewererecorded.Wedeterminedin theparamagneticphase,above i;U�����-��.± , themagneticcorrelationandinteractions
from thediffusescatteringdistributions.Thedomaindistributionwasdeterminedfrom theorthorhombicnuclearreflections.This is importantfor
theevaluationof thediffusescatteringwith amean-fieldtheory. A totalscalefactorcanthenbefittedwith thesoftwareTVtueb (J.-U.Hoffmannand
R.Schneider)usingtheconstantrelativescalefactorsof thedomaindistribution. Theinteractionparametersweredeterminedusingarenormalized
temperature.This is equivalentto a correctionof themeanfieldtheoryby anOnsagerreactionfield.

C-133 PolarisedNeutron ScatteringStudy of Magnetic Corr elationsand Spin Dynamicsin La I�W � BE� Sr I�W � � � MnO � S �
T. Ersez

�
, S.J.Kennedy

�
, T.R. Finlayson� ,�

NeutronScatteringGroup,PhysicsDivision,ANSTO, PMB 1, Menai,NSW 2234,Australia.� Schoolof PhysicsandMaterialsEngineering,MonashUniversity, Clayton,Victoria,3800,Australia.
TherhombohedralLaI�W � BE� SrI�W � � � MnO� S � compoundexhibitscolossalmagnetoresistancein thevicinity of theferromagnetictransition,T K ( � 250
K). Fromneutronpolarisationanalysismeasurements,thescatteringpeakin theforwarddirectionaboveT K (T K 5 T 5 1.6TK ), showedaLorentzian-
typeq dependence,with magneticcorrelationlengths(Ornstein-Zernike form) in therange11-14Å. This forwardscatteringpeakhasbothneutron
spin-flip andnon-spin-flipcomponentsandour measurementsdemonstratethatwe have simultaneouslyobservedthelatticeandmagneticcompo-
nentsof polaronsabove T K . Fromtheenergy scaleof theobserveddiffusive fluctuationin this compound,thepolaronsweredeterminedto have
mobility of �©+>= '�
F��� � �E� cm� s� � at roomtemperature.

C-134 Magnetic alignment of the RE-sublattice in
{  MnO �

D.G. Tomuta
�
, G.J.Nieuwenhuys

�
, R. Feyerherm� , J.A.Mydosh

�
,
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�
KamerlinghOnnesLaboratory, LeidenUniversity, POB9504,2300RA,Leiden,TheNetherlands� Hahn-Meitner-Institute,Glienicker Str. 100,14109Berlin, Germany

Theoccurrenceof multiple phasetransitionsis oneof theinterestingphenomenaof condensedmatter. A goodexampleis foundin thehexagonal
compoundsof formula

{  MnO� in which thecoexistenceof ferroelectricitywith magneticorderingis not well understoodyet. The rareearth
andyttrium manganites,

{  MnO� , with
{  = Ho, Er, Tm, Yb, Lu, Y, crystallizein thespacegroupP6� cm,with anantiferromagnetictransition

around100K anda ferroelectriconeat about800K. We reportour neutrondiffraction dataon ErMnO� , TmMnO� andLuMnO� below theMn
magnetictransition(T & T V ) andtherole of the

{  alignmentin this temperaturerange.Mn � S hasonecrystallographicsiteandlies in thebasal
planein atriangularlatticewherethespinsare120

I
with respectto eachotherwhile the

{  havetwo differentcrystallographicsites.Ourneutron
datashow thatin LuMnO� theMn spinsarearrangeddifferentlythanin YMnO � andthatwecantransitfrom onearrangementto theotheroneby
changingthelatticeparametersdueto thelanthanidecontraction.We will discussthealignmentof the

{  � S spinsdueto their couplingwith the
alreadyalignedMn-sublatticebasedonour thermodynamic,magneticandthepresentneutrondiffractionmeasurements.

C-135 Neutron Diffraction Studiesof YMnO �
J.Park

�
, U. Kong

�
, A. Pirogov

�
, J.-G.Park

�
, Y. N. Choi� , C. Lee� , W. Jo� ,�

Departmentof Physics,InhaUniversity, Inchon402-751Korea� NeutronPhysicsLaboratory, KAERI, Taejon305-600Korea� Departmentof AppliedPhysics,StanfordUniversity, CA 94305USA
HexagonalstructureYMnO � is a rare exampleof electromagnetmaterials,which shows the coexistenceof ferroelectricand magneticorder
parametersbelow T V = 75 K. Bulk propertiesdisplay a stronganomalyat T V , suggestingthat the two order parametersshouldbe strongly
coupled. In orderto understandtheproposedcouplingbetweenthe ferroelectricandthemagneticorderparameters,we have measureddetailed
neutrondiffractionmeasurementsfrom roomtemperatureto 10 K. Our analysisof thedatashows that themagneticstructureof YMnO � canbe
describedequallywell by the ² � and ²;� representationsof thespacegroupP63cm.In orderto studythehightemperaturestructureof YMnO � , we
alsomadeneutrondiffractionmeasurementfrom roomtemperatureto 1200K. Thesehigh temperaturemeasurementsshow thatthereis a gradual
changein thestructure.

C-136 Magnetic Structur eStudiesof ErMnO �
J.Park

�
, U. Kong

�
, A. Pirogov

�
, J.-G.Park

�
, C. Lee� , W. Jo� ,�

Departmentof Physics,InhaUniversity, Inchon402-751Korea� NeutronPhysicsLaboratory, KAERI, Taejon305-600Korea� Departmentof AppliedPhysics,StanfordUniversity, CA 94305USA
ErMnO� formsin thehexagonalstructureof P63cm.Unlike manganitesof orthorhombicsymmetry, it hasa ferroelectrictransitionat 830K and
anantiferromagnetictransitionat 80 K, i.e. a ferroelectromagnetwhereferroelectricandmagneticorderparameterscoexist at low temperatures.
In orderto understandthemagneticstructureof ErMnO� , we madeneutrondiffractionmeasurementsfrom roomtemperatureto 10 K. Fromthe
neutrondiffractiondata,we find thatit undergoesanantiferromagnetictransitiondueto Mn momentsorderingat 80K. Accordingto our analysis
usingamagneticgrouptheory, themagneticstructureof ErMnO� canbedescribedby two representationsof thespacegroupP63cm: ²Y� and ²Y� .
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C-137 Magnetic ordering in \_^ I�W B ³µ´ I�W � dr} � �<m e @ m f �
J.S.Srikiran

�
, A. Das

�
, P.L. Paulose� , S.K. Paranjpe

�
,�

SSPD,BARC, Mumbai400085,INDIA� DCMP, TIFR, Mumbai400005,INDIA
Thestructureandmagneticorderof thedistortedperovskite \_^ I�W B ³µ´ I�W � dr} � �<m e @ m f � (x=0.1,0.5,0.9)hasbeenstudiedby neutrondiffraction
andmagnetizationmeasurements.The samplescrystallizein the rhombohedralstructure(R -3C). The unit cell volumeandferro-paramagnetic
transitiontemperatureincreaseswith x. TheCo-Obondlengthincreaseswith x while bondanglesdonotshow appreciablechange.Onsubstituting
Co with Mn (x=0.1) the momentis significantly loweredto ��= 	�� X at 4.5T from �.= ?��%� X reportedfor x=0. Low angleBragg reflectionsand
Arrott plot do not indicatelong rangeFM order for x=0.1. This is attributedto increasein dr} � S � f � e @ � S interactionandreductionin

dr} � S � f � dr} � S DE interaction. With increasein Mn ( :��¶��= ' ) the FM stateis stabilizedandthe momentincreasesto �·9��µX for x=0.9
indicatingadominanceof e @ � S � f � e @ � S DE mechanism.

C-138 Suppressionof antiferr omagneticorder in Y substituted \_^ I�W � d ^ I�W � e @hf �
P.D. Babu

�
, A. Das� , S.K.Paranjpe� ,�

IUC-DAEF, BARC, Mumbai400085,INDIA� SSPD,BARC, Mumbai400085,INDIA
Theevolution of structuralcharecteristicson reducingtheA-site ionic radii & ´�¸ 5 have beenstudiedin chargeorderedantiferromagnet(AFM)\g^ I�W �A�<m s m d ^ I�W � e @hf � (x=0, 0.1, 0.18) usingneutrondiffraction technique.The sampleshave orthorhombic̈ ! o 3 f � structures.The CE-
type AFM orderobserved in x=0 is completelysuppressedby partial replacementof La with Y (x=0.1). The low temperaturephaseof x=0.1
concentrationwasfound to be ferromagnetic( i U �·������± ). In x=0.18,no long rangemagneticorderis observed. This result is in contrastto
the reportedobservation of CE-typeAFM orderin lu! I�W � d ^ I�W � e @hf � with thesameA-site ionic radii. On reducing & ´�¸ 5 , thevolumeand& e @ � f � e @ 5 bondangledecreaseswhile theMn-O bondlengthincreases.This resultsin decreasingof oneelectronbandwidth thus
influencingthemagneticorder.

C-139 The Magnetic Structur eof HoMnO � and YMnO �
T. Lonkai

�
, D. Hohlwein

� � � , J. Ihringer
�
, W. Prandl

�
,�

Institut für Kristallographie,Auf derMorgenstelle10,D-72076Tübingen� HahnMeitnerInstitut,Glienicker Str. 100,D-14109Berlin
YMnO � andHoMnO� have boththeacentricspacegroup �¹G � /�0 which supportsferroelectricity, andferroelectricorderhasbeenfoundin these
compoundsbelow iº�º?.���$»A± . The simultaneousoccurenceof magnetic( i;V¼�½	%��± ) and ferroelectricorder, togetherwith the coupling
betweenthe two orderparametershastriggeredrecentlya numberof investigationsaboutoptical,magneticandelectricproperties[1]. We have
takenNeutron(E2/HMI, Berlin, ¤��¾�.= +�� Åand2.396Å) andhigh resolutionX-ray powderdata(Tübingen).Thedataarecompatiblewith two
models,an incoherentsuperpositionof two kindsof domainshaving themagneticspacegroups �¹G%¿� /�¿À0 and �¹G.¿� /A07¿ or a coherentmodelwith
reducedsymmetryof �¹G ¿� . [1] M. Fiebig,D. F. Fröhlichet al.,Phys.Rev. Lett. 84, 5620-5623(2000)

C-140 FM Magnetisation in Electron-dopedCaMnO � : Roleof PhaseSeparationBetweenCompetingAFM States
C. Ling

�
, J.Neumeier� , E. Granado� , D. Argyriou

�
, J.Lynn� ,�

MaterialsScienceDivision,ArgonneNationalLaboratory, Argonne,IL 60439,USA� Departmentof Physics,FloridaAtlantic University, BocaRaton,FL 33431,USA� Centerfor NeutronResearch,NationalInstitutesof StandardsandTechnology, Gaithersburg, MD 20899,USA
The colossalmagnetoresistive (CMR) perovskite La � �nm Cam MnO� hasbeenrelatively neglectedin high-x region. Magneticsusceptibilitymea-
surementssuggestthepresenceof smallFM clustersin thecrossover region betweentheType-C(x � 0.75-0.90)andType-G(x � 0.90-1.00)AFM
states.A phasetransitionintimatelyassociatedwith theC-AFM (but notG-AFM) statehasallowedusto determinewith whichAFM phasetheFM
clustersareassociated,via acombinationof synchrotronXRD, SANS,polarisedneutronpowderdiffractionandin-field neutronpowderdiffraction.
Thehigh-symmetryphasecontainsa FM componentin additionto G-AFM, but the low-symmetryphasecontainsno FM componentin addition
to C-AFM. Furthermore,thereis evidencethatbelow T V (G), thelow-symmetryphaseassociatedwith C-AFM is slowly colonizedby G-AFM, as
observedin our recentstudyof theanalogouspseudo-2DsystemLa� � � m Sr� S � m Mn � OB . By combiningthesedifferentpowderscatteringmethods,
we have mappedout thephaseseparationprocessbetweencompetingAFM states,placingthe inducedFM componentin context, andgiving us
greaterinsightinto thenatureof this FM.

C-141 Evolution of the localatomicstructur easa function of temperaturein oxygenisotopesubstitutedsamplesof Pr I�W � BE� La I�W � � � CaI�W � MnO �
M. Gutmann

�
, S.J.L. Billinge � , N. A. Babushkina� , L. M. Belova� , O. Yu Gorbenko� , A. R. Kaul� ,�

RutherfordAppletonLaboratory, ISIS Facility, Chilton Didcot,OxfordshireOX4 3SH,UnitedKingdom� MichiganStateUniversity, Physics& AstronomyDepartment,EastLansing,MI 48824-1116,U.S.A.� RSC”K urchatov Institute,” Kurchatov Square1, 123182,Moscow, Russia� Departmentof Chemistry, Moscow StateUniversity, 119899Moscow, Russia
Wehavestudiedthelocalatomicstructureusingthepairdistributionfunction(PDF)obtainedfrom pulsedneutrondiffractionof two oxygenisotope
substitutedsamplesof PrI�W � � � LaI�W � BE� CaI�W � MnO� with

� � O and
�J�

O asafunctionof temperature.Thesamplewith
� � O undergoesainsulator-metal

(IM) transitionat 110K while thesamplewith
�J�

O remainsinsulatingat all temperatures.Wefind from thePDFthattheMnO� octahedrachange
abruptlyfrom beinglocally elongateddueto a Jahn-Teller distortionto regularbelow the IM transition. Thesameeffect is not seenin the

�J�
O

sample.

C-142 Neutron scatteringstudy of the magneticcoupling in the insulating and metallic ferr omagneticphasesof the CMR manganites.
J.A. Fernandez-Baca

�
, P. Dai

� � � , H. Furukawa-Kawano� , H. Yoshizawa� , E. W. Plummer
� � � , S.Katano� , Y. Tomioka� , Y. Tokura� � B ,�

OakRidgeNationalLaboratory, OakRidge,TN 37831-6393,USA� Universityof Tennessee,Knoxville, TN 37966,USA� OchanomizuUniversity, Ootsuka2-1-1,Tokyo 112-8610,Japan� ISSP, Iniversityof Tokyo, Shirakata106-1,Tokai, Ibaraki319-1106,Japan
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� JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195,Japan� JointResearchCenterfor Atom Technology, Tsukuba305-8562,JapanB Universityof Tokyo, Tokyo 113-8656,Japan
Inelasticneutronscatteringhasbeenutilized to studythe spin excitationsin ferromagneticLa � �nm Cam MnO� (LCMO) asa functionof the hole-
dopingx (0.2, 0.25 and0.30),andin ferromagneticPrI�W B I CaI�W � MnO� asa function of externalmagneticfield. The evolution of the magnetic
coupling in thesematerialsas they undergo a metal-to-insulatortransition is both surprisingand inconsistentwith existing modelsfor these
materialssuchasHeisenberg ferromagnetism,double-exchangeor modifieddouble-exchange.Theseresultswill bediscussed.

C-143 Low Energy Magnetic Excitations in the Invar Fe� � (Ni � �<m Pdm ) � � and Fe� Pt Alloys.
Y. Mikhailov

�
,�

Instituteof MetalPhysics
Theenergy analysisof small-angleneutronscatteringin thepolycrystalFe� � (Ni � �<m Pdm ) � � (x=0; 0.5)andFe� Pt alloys at different(fixed)angles
of scatteringandtemperaturesbeingbothlower andhighertheCuriepointswascarriedout on a triple-axisspectrometer. This analysiswasmade
only by the method( Á"�ª+.Á ) of analyser. In all theabove alloys the energy analysisspectra,obtainedby this method,representmaximaof the
magneticinelasticneutronscattering,which arelocatedat approximatelyequaldistancesfrom thezeroenergy point. Themaximahave a small
valueof energy (E § 1meV.) anda weakdependenceof energy from a wave vectorat thefixed temperature.If theenergiesof maximaat a fixed
temperatureareplottedagainsta wave vector, they do not coincidewith thecorrespondingdispersioncurvesof spinwaves. It is assumedthat in
theseinvar ferromagneticalloys besidesspinwavesthereexistssomeothertypeof low energy magneticexcitations.

C-144 INS Study of Molecular Magnetic Clusters
G. Chaboussant

�
, R. Basler

�
, H.-U. Guedel

�
,�

Departmentof Chemistry, Universityof Bern,Switzerland
RecentINS experimentson molecularmagneticclustershave beenableto determinewith high accuracy the relevantanisotropy parametersthat
drive theso-calledquantumtunnelingeffect of themagnetizationvectorin ”Single MolecularMagnets”.More generally, spectroscopicmethods
like INS or high-fieldEPRareableto accessthemicroscopicdetailsin a uniquewaywhichwill beillustratedby recentresults.

C-145 The impact of fourth-order exchangeinteractions on spin dynamics,order parametersand critical magneticbehaviour
U. Köbler

�
, A. Hoser�A� � , R.M. Mueller

�
, K. Fischer

�
, M. Beyss

�
,�

ForschungszentrumJülich, Institut für Festk̈orperforschung,D-52425Jülich, Germany� Hahn-Meitner-Institut Berlin, Glienicker Strasse100,D-14109Berlin, Germany� Institut für Kristallographie,RWTH-Aachen,Jägerstrasse17/19,D-52056Aachen,Germany
An experimentalstudyof magnetswith purespinmomentsis presentedshowing that thespindynamicsis differentfor integral andhalf-integral
spinquantumnumber. This is attributedto fourth-orderexchangeinteractions,i.e.,biquadratic,three-spinandfour-spininteractionswhichusually
arenearlyasstrongassecond-order(Heisenberg) interactions.Not only the exponentin the low temperaturepower law of the orderparameter
is differentfor integral andhalf-integral spinsbut alsothecritical magneticbehaviour. For isotropicinteractionswe proposeHeisenberg critical
behaviour for integral spinsbut meanfield critical behaviour for half-integral spins.

C-146 Spin dynamicsat the magneticinstability in Cr � �nm V m
O. Stockert

� � � , S.M. Hayden
�
, K. Lefmann� , T. G. Perring� ,�

H. H. Wills PhysicsLaboratory, Universityof Bristol, Bristol BS81TL,UnitedKingdom� Max PlanckInstitutefor ChemicalPhysicsof Solids,D-01187Dresden,Germany� Dep.of SolidStatePhysics,RisøNationalLaboratory, DK-4000Roskilde,Denmark� ISIS Facility, RutherfordAppletonLaboratory, Chilton,Didcot,OX11 0QX, UnitedKingdom
TheNéel temperatureof theantiferromagneticorderin Cr � �nm V m decreaseslinearly with V doping : andvanishesat : K �¶�$= �.- . We reporton
inelasticneutronscatteringto determinetheenergy responsein critical Cr � �<m V m ( :���$= �.- ). Thefluctuationsin CrI�W R � V I�W I � show comparedto
Cr a largersplitting from thecommensuratepositionssimilar to CrI�W R � V I�W I � with a typicalenergy scaleÂgÃ�Äb��->' meVat low i , roughlya factor
of 2 smallerthanfor :u�©��= ��' . Surprisinglyno magneticintensityis observedat low energiesandtemperaturesfor : ����= �%- , i.e. at themagnetic
instability, indicatinga possiblepseudo-gap.

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

�
, J.Jankowska-Kisielĩnska

�
, B. Hennion� ,�

Instituteof Atomic Energy, 05-400Swierk,Poland� LaboratoireLeonBrillouin, CEA Saclay, France
Essentialdifferencesin spindynamicsbetweenMn-Ni andMn-Fealloys motivatedtheextendedstudiesof thesesystems.Within this program
theuniaxialanisotropy of thecritical scatteringfoundearlierin thefcc Mn(38%Ni) alloy suggestedtheinvestigationof theanisotropy of thespin
wave (SW) velocity in this alloy. The detailedmeasurementswareperformedby 3-axisneutronspectrometerin LLB, Saclayin a wide energy
transferrange.Thevaluesof SW velocitiesat 13 K were 140,210and170meVA for theSW vectorparallel,perpendicularandat 45 degrees
to Q0, correspondingly. An indicationof a smallanisotropy of theSW velocity wasfound in our earlierstudyof magneticexcitationsin the fct
Mn(18%Cu)alloy. Thepresentdatagive thefirst clearevidenceof suchananisotropy for an itinerantsystemwith the full crystalandmagnetic
cubicsymmetry.

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

�
, S.Kern

�
, T. Yildirim � , S.-H.Lee� , E. Goremychkin

�
, J.L. Manson

�
,�

IPNSandMSD, ArgonneNat. Lab,Argonne,IL 60439,USA� NCNR,Gaithersburg, MD 20899,USA
Molecularmagnetsbasedon dicyanamide(dca)suchasM(dca)� M=Mn, Ni have shown interestingbulk magneticpropertiesthatpromptedmore
detailedinelasticneutronscattering(INS) studies.While theMn � S centeris isotropicbasedontheS=5/2configuration,theisostructuralNi analog
is S=1anddemonstratesmarkedsingleion anisotropy. Mn(dca)� is a cantedAFM below 16K, however, Ni(dca)� is a FM below 21K. In thecase
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of theMn system,INS revealsa spinwave excitationthatdevelopsgraduallyfrom critical fluctuationsuponcooling.Prominentin thelow-energy
spectrumof Ni(dca)� arespin excitationswhoseposition,intensityandmomentatransfervary below T K . Thesestudiesclarify the microscopic
originsof themagnetism.

C-149 Spin Wavesin the Intermetallic Compound MnNi
K. Mikke

�
, J.Jankowska-Kisielĩnska

�
, B. Hennion� , V. A. Udovenko� , J.J.Milczarek

�
,�

Instituteof Atomic Energy, Swierk,Poland� LaboratoireLeonBrillouin, CENSaclay, France� BardinInstituteof MetalPhysics,Moscow, Russia
IntermetalliccompoundMnNi with fct structure,the highest,amongthe 3d metal alloys, value of the Neel temperature(T VÅ� 1080 K) and
magneticmoment3.8 � X presentsa uniquecasefor a studyof 3d alloy antiferromagnets.Its highly anisotropicarrangementof spinsandhigh
valueof T V suggestsa stronganisotropy of variouspropertiesandhigh spin wave (SW) velocity (v), correspondingly. The presentstudywas
performedwith the3-axisneutronspectrometerin LLB, Saclayat300K in theenergy transferrangefrom 20 to 84meV. Thederivedvaluesof the
parametersof theSW dispersionrelationare:v � 300meVÅ, Eg = 2.5meV anddampingparameter� 20 meVÅ. Neithertheexpectedhigh value
of theSW velocity nor its anisotropy is confirmed.Thevery smallvalueof theSW dampingparameteris in strongcontrastto theheavy damping
foundin ourdatafor thepolydomainMnNi andwith high dampingfoundin all D -Mn alloys.

C-150 Fincher-Burk eExcitations in Single-� Chromium
P. K. Böni

�
, B. Roessli� , G. Shirane� , S.A. Werner� ,�

TechnicalUniversityof Munich,PhysicsDepartmentE21,D-85748Garching,Germany� Laboratoryfor NeutronScattering,ETHZ & PSI,CH-5232Villigen PSI,Switzerland� BrookhavenNationalLaboratory, PhysicsDepartment,Upton,NY 11974,USA� Departmentof Physics,Universityof Missouri,Columbia,Missouri65211,USA
Thelow energyexcitationsof incommensurateantiferromagneticCrhavebeeninvestigatedbymeansof high-resolution,inelasticneutronscattering
with unpolarized,cold neutronswithin anenergy range-1.5meV &  &Æ� meV. In agreementwith previousmeasurementsby othergroupswe
observe excitationsin thetransversespindensitywavephasethatappearbetweentheunresolvedspinwavepeaksat theincommensuratepositions��Ç¶�Å[M�����.��� c . In contrastto previous measurementsthat indicateexcitationswith a dispersioncurve  �È/¹)>P that is similar to that of
the longitudinalacousticphononwe do not find clearevidencethattheseexcitations(Fincher-Burkesmodes)follow a lineardispersioncurve. In
contrast,themajorpartof thescatteringis concentratedin therange4 meV &  &ª? meV.

C-151 Spin-wavedynamicsin invar o 3 � � lu�É� � studiedby small-anglepolarized neutron scattering
S.V. Grigoriev

�
, A. I. Okorokov

�
, V. V. Deriglazov

�
, S.V. Maleyev

�
, N. H. vanDijk � , H. Eckerlebe� , G. Kozik� ,�

Petersburg NuclearPhysicsInstitute,Gatchina,St.Petersburg 188350,Russia� InterfacultairReactorInstituut,TU-Delft, 2629JB Delft, TheNetherlands� GKSSForchungszentrum,21502Geesthacht,Germany
Thespindynamicsin invar o 3 � � l7�J� � alloy hasbeenstudiedbelow i;U���-�?�' K in themagneticfields0.05- 0.5T by theleft-right asymmetryin
Small-AnglePolarizedNeutronScatteringfor momentumtransfersof q & 0.05Å � � . Thespinwave stiffness̀ andthedamping² wereobtained
from a fit of the theoreticalspin-wave contribution to the measuredintensities. The effect of the spin lattice couplingon the spin dynamicsis
observed.Thetemperaturedependentspinstiffness̀ decreasesas [¢i�#�i;U c �EZ � . Theextrapolatedspinwavestiffnessat i���� K is ` �Æ��+��n�7�$= '
meVÅ � which is somewhatsmallerthanthespinwave stiffnessobtainedby triple-axisspectroscopy for P�5Ê��=�� Å � � .
C-152 Magnetic Excitations in the antiferr omagneticphaseof NdCu �
M. Rotter

�
, S.Kramp

�
, M. Loewenhaupt

�
, E. Gratz� , W. Schmidt� , N. M. Pyka� , B. Hennion� ,�

Institut für AngewandtePhysik,TechnischeUniversiẗat Dresden,D-01062Dresden,Germany� Institut für Experimentalphysik,TechnischeUniversiẗat Wien,WiednerHauptstr. 8-10,A-1040Wien,Austria� Institut LaueLangevin, F- 38042Grenoble,France� TechnischeUniversiẗat München,Forschungs-NeutronenquelleFRM-II, 85747Garching,Germany� LaboratoireLeonBrillouin, CEA Saclay, 91191Gif-sur-YvetteCedex, France
Neutronspectroscopy on singlecrystalswasusedto measurethemagneticexcitationsin theantiferromagneticphaseof NdCu� [1]. In MF-RPA
the dispersionof the magneticexcitationshasbeencalculatedusing exchangeparameters,which have beendeterminedby neutronspectro-
copy in the ferromagneticallyalignedphasein a magneticfield of 3 Teslaparallel to Ë [2]. For the calculationthe programpackageMcPhase
http://www.physik.tu-dresden.de/iapdwasused.[1] M.Loewenhaupt,T.Reif, P.Svoboda,S.Wagner, M.Waffenschmidt,H.v.Loehneysen,E.Gratz,
M.Rotter, B.LebechandT.Hauss,Z. Phys.B 101(1996)499[2] M.Rotter, M.Loewenhaupt,S.Kramp,T.Reif,N.M. Pyka,W.SchmidtandR.Kamp,
Europ.Phys.J.B 14 (2000)29

C-153 Spin dynamicsand magneticorder near the field-inducedquantum critical point in Pr � CuO �
D. Petitgrand

�
, A. Ivanov � ,�

LaboratoireLeonBrillouin, C.E.deSaclay, 91191Gif surYvetteCedex, France� Institut LaueLangevin, 6 rueJulesHorowitz, F-38042,GrenobleCedex 9, France
We have studiedthemagneticorderandthespindynamicsof Pr� CuO� undera magneticfield appliedalong(110). Pr� CuO� is a non-collinear
antiferromagnetmadeof stronglycoupledCuO� AF planeswith spindirectionat right anglein adjacentplanes.Neighbouringplanesareloosely
coupledalongthec-axisthroughpseudo-dipolarexchangeinteractions.Whenamagneticfield is appliedalong(110),thedirectionof thestaggered
magnetizationof both typesof planesgraduallymovestowardsthedirectionperpendicularto thefield up to a secondordertransitionline H K (T)
which endsat thequantumcritical point (H K , T=0). We have foundthatoneof themagneticorderparameterwith k � =(1/2 1/2 1) vanishesat the
quantumcritical point (H K ,0) with a non-classicalcritical exponent.We have shown that,at Q=(1/21/2 1), thegap  I of theacousticmagnetic
excitationalsovanishesat H K . Theseresultswill bediscussedin thelight of recenttheoreticalpredictions.
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C-154 Observation of a continuumpart ofthe spin excitation spectrumof a Haldane spin chain
I. A. Zaliznyak

�
, S.-H.Lee� , S.V. Petrov � ,�

Departmentof Physics,BrookhavenNationalLaboratory, Upton,New York 11973-5000� NationalInstituteof StandardsandTechnology, Gaithersburg, Maryland20899� P. KapitzaInstitutefor PhysicalProblems,ul. Kosygina,2, Moscow, 117334Russia
The spin excitation continuum,expectedto dominatethe low-energy fluctuationspectrumin the Haldanespin chainaroundthe Brillouin zone
center, q=0, is directly observedby inelasticmagneticneutronscatteringin theS=1quasi-1DantiferromagnetCsNiCl� . Employing two comple-
mentary”next generation”experimentalsetupsof the SPINStriple axis cold neutronspectrometerat NIST Centerfor NeutronResearchwhich
take full advantageof the large-areaPG(002)segmentedcrystalanalyserwe achieved a tremendousincreasein the datacollectionratewithout
relaxingtheinstrumentresolution.Thiswasvital for thesuccessof ourmeasurement,asthestructurefactorfor thespinfluctuationsin anisotropic
Haldaneantiferromagnetvanishesonapproachingq=0.

C-155 Comparisonand complementarity of the Âr[ÌP c and ÍÎ[]Á c methodsof neutron scattering in spin wave measurements
A.I. Okorokov, B.P. Toperverg, V.V. Deriglazov, V.V. Runov, S.V. Grigoriev,�

Petersburg NuclearPhysicsInstitute,Gatchina,St.Petersburg 188350,Russia
Thespinwave(SW)stiffness̀ , thatis acoefficient in thedispersionlaw ÏÐ� ` P � , andSWdampingmaybeobtainedin two methods,mentioned
in the title. The quadraticdispersionlaw causesthe sphericaldistribution of scatteringintensity in Âª��Á space,whereradiusof the sphereisk I [M�g��Á I c Á I and Á I is a cut-off angle.Weseea complementarityof bothmethodsin thefactthatthe ÂÑ[ÌP c methodcancover only limited q-range
(q ¿ 0.05Å � � ), while the ÍÎ[]Á c one(basedon antisymmetricSANS of polarizedneutrons)can includevery small q at ratherhigh luminosity.
Thedifferentlevelsof modelingarerequestedfor thesetwo methods.Theexampleof theapplicationof bothmethodsto thesamesamplewill be
shown.

C-157 Magnetic excitationsin singlecrystal PrNiSn
E. Beirne

�
, K. A. McEwen

�
, K. Habicht� ,�

Departmentof PhysicsandAstronomy, UniversityCollegeLondon,Gower Street,LondonWC1E6BT, UK� BENSC,Hahn-MeitnerInstitut,Glienicker Strasse,D-14109Berlin,Germany
We have madea detailedstudyof the low energy magneticexcitationsin singlecrystalPrNiSnusingthe triple-axisspectrometerV2 at HMI,
andobservedmodescentredaroundenergiesof 0.5,2.5and3.5meV. Magneticsusceptibilitymeasurementson PrNiSnshow a stronganisotropy,
but no sign of magneticorderingabove 2K. We attribute the modesto crystalfield excitations: thereis a significantdispersionof the 3.5 meV
excitation.A crystalfield level schemehasbeendeducedto explainour results.

C-158 Magnetic field effect on spin wavesin La � �nm Cam MnO � , x=0.1,0.08,closeto the transition towards the insulating ferr omagnetic
state.
M. Hennion

�
, F. Moussa

�
, J.Rodriguez-Carvajal

�
, L. Pinsard� , A. Revcolevschi� ,�

LaboratoireLéonBrillouin CE-Saclay(91190)Gif-sur-YvetteFrance� LaboratoiredePhisico-Chimie,Universit́e Paris-Sud,91405OrsayCedex, France
Spinwaveshave beenmeasuredunderappliedmagneticfield (H=1-5Teslas)in La � �<m Cam MnO� , x=0.08and0.1,closeto x=0.125.For x & 0.125
andH=0, two distinct spin wave brancheswereobserved, Â � (q) with a large gap,reflectingthe spin dynamicsof the AF layeredstructure(AF
stackingalong(001))and Â � (q) with a smallgap,reflectingtheferro (F) couplinginducedby bidimensionnalF clustersthrough theAF ordering
(bendingat (00.5)) [1]. Applying a field along(100), yields a transferof spin wave intensityfrom the large-gapÂ � (q) spin wave, to a gapless
dispersedspinwave aroundtheAF (001)zonecenter, in perfectcontinuitywith Â_� (q). This effect is larger for x=0.1 thanfor x=0.08. Sincethe
field is expectedto increasetheholemobility, this finding couldberelated,in someaspects,to theF magneticstateobservedat x=0.125andH=0
(Ref. 1), wherethelarge-gapspinwave branchdisappearsanda disorderedorbital stateis suggestedfrom thedecreaseof theorthorhombicity. [1]
G. Biotteauet al Cond.-matter/0101414
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C-160 Quantitati ve Multiphase Analysisof Ar chaeologicalBronzesby Neutron Diffraction
S.Siano

�
, U. Bafile

�
, M. Celli

�
, M. Iozzo� , W. Kockelmann��� � , O. Moze� , M. Miccio � , R. Pini

�
, R. Salimbeni

�
, M. Zoppi
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ConsiglioNazionaledelleRicerche,Istitutodi ElettronicaQuantistica,Firenze,Italy� SoprintendenzaArcheologicaperla Toscana,Firenze,Italy� Mineralogisch-PetrologischesInstitut,BonnUniversity, Bonn,Germany� RutherfordAppletonLaboratory, ISIS NeutronFacility, Chilton,U.K.� Dipartimentodi Fisica,Universit̀a di Modena,Modena,Italy
Thediagnostictechniquesusuallyemployedin archaeometryto characterizebronzeartifactsin termsof alloy compositions,metallographicstruc-
tures,andcorrosionproductsare,to someextents,destructive. Furthermore,sincethe materialanalysesareusuallyperformedon a few small
samplesremovedfrom thearchaeologicalartifact,thegeneralizationof thecharacterizationdatato thewholeartifactor to its elementsis in many
casesquitearbitrary. In thepresentwork we investigatedthepossibility to analyzearchaeologicalbronzesby time-of-flight neutrondiffraction.
This diagnosticapproachcanrepresent,otherthana complementto conventionalarchaeometry, a powerful tool to investigatethelargenumberof
archaeologicalpieceswhereany samplingis impracticable.Thepresentfeasibility studywasperformedon artificial samples,simulatingtypical
compositionsandworking processesof ancientbronzes,aswell ason two original Etruscanpieces.Quantitative multiphaseanalysisby Rietveld
refinementwassuccessfullydemonstratedin all cases,while otherimportantarchaeometricpotentialsweresuggestedby observedpeakshapes.

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

�
, S.Palzer

�
, A. Eckart� , A. Hoell� ,�

Universiẗat Leipzig, Institut für MassivbauundBaustofftechnologie,D-04109Leipzig,Germany� Bauhaus-Universiẗat Weimar, F.A. Finger-Institut für Baustoffkunde,D-99421Weimar, Germany� Hahn-Meitner-Institut Berlin, D - 14109Berlin, Germany
Accordingto thetypicalcompositionof cementpowderthecementclinkerphasestricalciumsilicate(C3S)is of high importancefor theformation
of thehydrationproductsin cementpaste.- This presentationexemplarilydiscussesresultsof SANSinvestigationsto studytheeffect of different
parameterson themicrostructureof hydratingC3S.Hereall samplesweremadeof C3Swith a variedwater-solid ratio. In additionthesamples
werestoredfor a giventime in variousclimatic conditions(CO� contentof theambientair). Simulatinga very high degreeof carbonation(3.00
vol-% in air) microstructuralchangesaremostevident. It is shown thatanincreasingwater-solid ratio causesincreasedcarbonationeffectsin the
micro-structureof C-S-H-phases.

C-162 AgeDependentDynamicsof Water in Hydrated CementPaste
P. Baglioni

�
, E. Fratini

�
, S.-H.Chen� , M.-C. Bellissent-Funel� ,�

Departmentof Chemistry, Universityof Florence,via G. Capponi9, I-50121Florence,Italy.� Departmentof NuclearEngineering,24-209,MassachusettsInstituteof Technology, Cambridge,MA 02139USA� LaboratoireLéonBrillouin (CEA-CNRS),CEA Saclay, 91191Gif-sur-YvetteCedex, France
Weinvestigatediffusionaldynamicsof watermoleculesin hydratedtricalciumsilicate,amajorcomponentin ordinaryPortlandcement,asfunctions
of temperature,agingandadditive. Spectraof incoherentquasi-elasticneutronscatteringfrom hydrogenatomsweremeasuredwith a resolutionof
28 � eV. Thespectrawereanalyzedwith anexplicit dynamicalmodeltaking into accounttheexistenceof two typesof water: ”immobile water”,
and”glassywater”. Themodelfits very well all normalizedspectrain anabsolutescaleover a rangeof spectrumcoveringanenergy transferof� 300 � eV. We deducedthreeimportantparameters:a Q-independentfractionof the immobilewaterp; a Q-independentstretchexponentb and
theQ-dependentaveragerelaxationtime of theglassywater, asfunctionsof temperature,agingandadditive. Fromtrendsof theagedependence
of thefirst parameter, we obtaina quantitative pictureof thekineticsof thecuringprocess.Fromtheothertwo parameters,agedependenceof the
dynamicsof structuralrelaxationin glassywaterhasbeenestablishedfor thefirst time. Wefoundthattheadditivehasadramaticeffectonslowing
down thecuringprocessof thecement.

C-163 In Situ Hydration of Portland CementMonitor edby Neutron Diffraction
M. Castellote

�
, M. C. Alonso

�
, M. C. Andrade

�
, J.Campo� , X. Turrillas

�
,�

EduardoTorrojaInstitutefor ConstructionSciences� InstituteLaue- Langevin
Ordinary PortlandCement(OPC) was mixed with DeuteriumOxide with a water/cementratio of 0.6 to monitor the hydrationin situ, while
acquiringdiffractionpatternsevery 2.5 minutes.Two differentexperimentswerecarriedout underdifferentheatingconditions.In onecase,the
temperaturewasuniformly risenfrom room temperatureto 130� C at a heatingrateof 12� C/hr. In the secondcase,the heatingwasperformed
with intermediateplateauxat 40, 60 and80� C. Thedisappearanceandappearanceof relevantanhydrousandhydratedphaseswasquantifiedby
measuringthe diffraction intensities. The informationobtainedby this in-situ techniquehasallowed improving the existing knowledgeon the
phenomenathat take placewhenhydratingOPCat moderatelyhigh temperatures,which is of technologicalimportanceto the manufactureof
steam-curingof concretes.
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C-164 Characterization of Thermal-Spray Metallic NiCrAlY Depositsby Multiple Small-AngleScattering
T. Keller

�
, W. Wagner

�
, A.J.Allen � , J. Ilavsky � , S.Siegmann� , N. Margadant� , G. Kostorz� ,�

PaulScherrerInstitute,5232Villigen PSI,Switzerland� NationalInstituteof StandardsandTechnology, Gaithersburg, MD 20899,U.S.A.� SwissFederalLaboratoriesfor MaterialsTestingandResearch,Thun,Switzerland� SwissFederalInstituteof Technology, 8093Zürich,Switzerland
The techniqueof multiple small-angleneutronscattering(MSANS), so far successfullyappliedto thermal-sprayceramics[1], hasnow been
extendedto thermal-spraymetallicdeposits.ThesamplesunderinvestigationaretechnologicallyrelevantNi basedNiCrAlY coatingsmanufactured
by differentsprayingtechniques(atmosphericandwater-stabilizedplasmasprayingandflamespraying).MSANS measurementsweremadein
directionsparallelandperpendicularto thesurfaceplane.Basedonempiricalconsiderationsandtheanalysisof SEMmicrographsof coatingcross
sections,thecomplex microstructuresweremodelledallowing for threedistinctvoid systems.Employing themostrecentMSANSformalism,the
experimentalbeambroadeningasa function of incidentwavelengthwasusedto derive the modelparametersunderthe constraintsof MSANS
anisotropy, total measuredporosity, andtotal surfacearea.Thesurfaceareawasobtainedfrom SANSanalysisin thePorodregime.Relationships
to macroscopiccoatingpropertiessuchaswearbehaviour [2] arediscussed.[1] A.J. Allen, J. Ilavsky, G.G.Long, J.S.Wallace,C.C.Berndt,H.
Herman,Acta Mater., in press(2001).[2] T. Keller, W. Wagner, J. Ilavsky, N.Margadant,S.Siegmannet. al, submittedto theProc.ITSC 2001.

C-165 First Principles Calculations to Guide and Inter pret Neutron Spectroscopyof Materials
T. Yildirim

�
,�

NIST Centerfor NeutronResearch
We will presentseveral projectsat the NIST Centerfor NeutronResearchthat exemplify the power of neutronscatteringwhencombinedwith
first-principlescalculations.Systemsthat we will discussincludenew 40 K superconductorMgB � , solid cubane,protonic-conductingoxides,
andthenegative-thermal-expansionmaterialZrW � O� . Themeasuredstructuralanddynamicalpropertiesandtheir temperaturedependenciesare
comparedwith thoseobtainedfrom first-principlescalculations.In mostcases,impressive agreementwasobtainedeven for systemsasdiverse
asvan der Waalsmolecularsolidsand ionic oxides. Therefore,the first-principlescomputationalmethodwith its predictive power shouldbe
consideredasanindispensabletool for theanalysisof neutronscatteringdata.

C-166 Phasondisorder in icosahedralAlPdMn quasicrystals
W. Schweika

�
, N. Shramchenko� , R. Caudron� , R. Bellissent� , M. Widom� ,�

Institut für Festk̈orperphysikdesForschungszentrumsJülich, Germany� LaboratoireLeon-BrillouinSaclay, France� Departmentof Physics,Carnegie-MellonUniversity, U.S.A.
Diffusescatteringfrom largesinglegrainsof icosahedralAlPdMn hasbeenstudiedin situ. Theanisotropy of thediffusescatteringis well described
by phasondisorderaccordingto theelasticitytheoryof JaricandNelson.Thevariationof thediffusescatteringwith temperaturecanberelatedto a
phasonsoftentingalong3-fold symmetrydirectionsat lower temperatures,which is dueto theclosenessof oneof thepossiblephasoninstabilities
predictedby Widom. Temperaturedependentabsolutephasoncouplingconstantsaredeterminedfrom the calibratedneutrondiffuseintensities
andnew modelsof theicosahedralstructure.Possibleeffectsdueto phason-phononcouplingarediscussed.

C-167 Structur eanalysisof the disorderedhigh-temperaturemodification I of KLiSO �
Ch. Scherf

� � � , G. Heger
�
, Th. Hahn

�
,�

Institut für Kristallographie,RWTH Aachen,52056Aachen,Germany� LaboratoireLeonBrillouin, CEA Saclay, 91191Gif-sur-YvetteCedex, France
Thetwo high-temperaturemodificationsof KLiSO � , phaseII (708-949K, orthorhombic��/A0 @ ) andphaseI (949-989K, hexagonal�¹G � / 0u07/ ),
werestudiedby neutronandX-ray diffractionexperimentson heatedsinglecrystals.Theresultsobtainedwith bothexperimentaltechniquesand
thereliabilitiesconcerningthedescriptionof thedisorderedoxygenatomsarecompared.Both high-temperaturemodificationsarecharacterized
by extremelydisorderedSO� andLiO � tetrahedraandhigh ionic conductivity. ModificationI shows thestrongestdecreaseof Braggintensitiesfor
higherdiffractionanglesandreqiresthelongestmeasuringtimesfor sufficient statistics.Importantdiffusescatteringintensitieswereobserved.

C-168 Temperature Evolution of Structur eof KLTN SingleCrystals
A. Balagurov

�
, A. Beskrovny

�
, S.Borisov � , V. Simkin

�
, V. Trepakov � , S.Vakhrushev � ,�

FrankLab. of NeutronPhysics,JINR,141980Dubna,Moscow reg.,Russia� Ioffe Phys.-Tech.Institute,26Politekhnicheskaya,194021St.-Petersburg, Russia
Resultsof neutronscatteringstudyof K � �<m Li m Ta� �nÒ NbÒ O� (KLTN) singlecrystalsarereported.Earlier thegiant relaxationpeakof dielectric
permittivity andformationof reentrantdipole-glassstatewerereportedfor thesecrystal.Temperatureevolution of latticeparameterandthewidth
of BraggpeakswasmeasuredusingHRFD (JINR). No indicationof the transitionto the tetragonalstate,expectedfor suchcomposition,was
found.Observedbehavior canbeattributedto theformationof glassyphaseor slightly distortedrhombohedralferroelectricphase.Measurements
of the temperatureevolution of diffuseneutronscatteringwereperformed;the resultsareunderevaluation. Work wassupportedby the RFBR
(grants99-02-18074,00-02-16875),NATO LinkagegrantSA (PST. CLG. 977348)5941andRussianprogram”Neutronresearchesof Solids”

C-169 Structur eand ionic conductivity in dopedLaGaO �
H. Boysen

�
, M. Lerch� , R. Gilles� , B. Krimmer� , D. Többens� ,�

Inst. f. Kristallographie,LMU München,Am Coulombwall 1, 85748Garching,Germany� Inst. f. AnorganischeundAnalytischeChemie,TU-Berlin, Straßedes17. Juni135,10623Berlin, Germany� TU München/TUDarmstadt,Reaktorstation,D-85747Garching,Germany� Hahn-Meitner-Institut / SF2,Glienicker Straße100,14109Berlin,Germany
LaGaO� dopedwith lower valencecationscreatingvacancieson the oxygenlattice is a promisingmaterialfor technicalapplicationsdueto its
excellentoxygen-ionicconductivity, e.g.in fuel cells.E.g.LaI�W R SrI�W � GaI�W � Mg I�W � O� W � � showsahigherconductivity thanthecommonlyusedyttria
stabilisedzirconiaandallows lower operatingtemperatures.In orderto understandthe conductionmechanismandits temperaturedependence
neutronpowderdatahave beencollectedbetween2 K and1273K on instrumentE9/HMI-Berlin. Variousanomaliesincludinga phasetransition
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from a monoclinic to a rhombohedraldistortedperovskite structurewere found which can be relatedto anomaliesin the conductivity curve.
Although thesedistortionsaresmall andno splitting of the reflectionsis directly observable, the profile refinementtechniqueallows a reliable
determinationof themonocliniccell. Diffusionpathwaysanddisorderarederivedfrom ananalysisof theatomicdisplacementparameters.

C-170 Reorientation of anionsin ion conducting sodiumphosphate,a ReverseMonte Carlo study of neutron diffraction data
P. Zetterstr̈om

�
, R. L. McGreevy

�
, A. Mellergård

�
,�

TheStudsvikNeutronResearchLaboratory, NFL, UppsalaUniversity, S-61182 Nyköping,Sweden
Many solidscontaininganiongroupsline

³ f � �� or � f � �� have high temperaturephaseswheretheanionshave rotationaldisorders.Couplingbe-
tweentherotatinganionsandcations(paddleeffect)couldgiveanincreasingconductivity of cationsin thesolid. Neutrondiffractionmeasurement
on sodiumphosphatein thehigh conductingphaseT = 648K wereperformed.A modelof thestructurewereobtainedwith theReverseMonte
Carlotechnique.

C-171 Structur eand Li positionsin novel ManganeseOxide cathodecompounds
F. G. B. Ooms� , M. Wagemaker

�
, A. A. vanWell

�
, F. M. Mulder

�
,�

IRI, Delft Universityof Technology, Mekelweg 15,2629JBDelft, TheNetherlands� Laboratoryfor InorganicChemistry, Delft Universityof Technology, Julianalaan136,2628BL Delft, TheNetherlands
ThespinelLi[Ni I�W � Mn �EW � ]O � (spacegroupFd3m)is a well known high-voltagecathodematerial(4.7V vs. Li/Li S ) thatcanbeusedin advanced
lithium ion batteries.A new seriesof Mg dopedmaterialshasbeensynthesizedwith thecompositionsLi[Mg Ò Ni I�W �A�<Ò Mn �EW � ]O � ( �b& a &���=O��' ).
Mg waschosento increasethe electronicconductivity of the material. In order to assignthe cationdistribution (Li S , Mg � S , Ni � S & Mn � S )
neutronandX-ray diffractionaswell asstructurerefinementhavebeenperformed.Li wasfoundto resideonthe8atetrahedralpositionswhile the
8b,f and16cpositionswerenotoccupied.TheMg, Ni andMn show to belocatedon theexpected16dpositions.

C-172 Anion and cation dynamicsin ion conductingsulfatesand phosphates
D. Wilmer

�
, H. Feldmann

�
, J.Combet� , R. E. Lechner� ,�

Institut für PhysikalischeChemieandSonderforschungsbereich458,Schlossplatz4/7,48149Münster, Germany� Institut Laue-Langevin, B.P. 156X,38042GrenobleCedex, France� Hahn-Meitner-Institut,Glienicker Str. 100,14109Berlin, Germany
Somecubic high-temperaturephasesof simple inorganicsaltscombinedynamicrotationaldisorderof their polyatomicanionswith fastcation
conductivity. The challengehereis to examinecationandaniondynamics,their interactionandthe stronglydisputedpossibleenhancementof
cationconductivity by anionrotation(”paddle-wheelmechanism”).We reportnew resultsfrom quasielasticneutronscatteringexperimentson
several ion conductingrotor phases,viz, :Y»EÓ�Ô���Õ�Ö��r)~[M����: c »×Ó�Ô.��ØÐÖ�� ( :��Ù�$= �$»Ú��=���»Ú�$= ' ), Û;ÜÀ��Õ�Ö�� , and Û;Ü�Ó�Ô�Õ�Ö�� . In thephosphatesystem
thelinewidthsdueto anionreorientationandcationhoppingdiffer by up to threeordersof magnitude,allowing for a completecharacterizationof
bothtypesof motionin backscatteringandtime-of-flightmeasurements.Thesituationin ÛhÜ � Õ�Ö � and ÛhÜ�Ó�Ô�Õ~Ö � is completelydifferent:hereboth
typesof motionhaveasimilartimescale,andtime-of-flightexperimentsrevealbothdiffusionalandreorientationalcontributionsto thequasielastic
scattering.

C-173 DeepInelastic Neutron Scatteringon LiMn � O �
A. J.M. Schmets

�
, I. M. deSchepper

�
, G. J.Kearley

�
,�

InterfacultyReactorInstitute(IRI), Delt Universityof Technology
Wemeasuredwith theTOSCAspectrometer(ISIS) theinelasticneutronspectrumof aLiMn � O� powderfor energiesbetween5 and500meV, and
at temperaturesbetween10 and50 K. For all temperatureswe observe a sharpinelasticpeakat 13 meV with a weakrepetitionat 26 meV, while
theremainingspectrumis featureless.Most likely thesepeaksarisefrom localexcitationsof themanganesespinsin thesample.

C-174 Time-evolution of phononspectraduring the decompositionin ionic crystals
D. Caspary

�
, P. Elter

�
, G. Eckold

�
, F. Güthoff

�
, A. Hoser� ,�

Institut für PhysikalischeChemie,Sonderforschungsbereich345,Universiẗat Göttingen,Tammannstr. 6, D 37077Göttingen,Germany� Institut für Festk̈orperforschung,FZ Jülich, D 52425Jülich, Germany
Real-timeinelasticneutronscatteringhasbeenusedtocharacterisethemechanismof decompositionin silver-alkalihalides.Thechemicaldemixing
processis associatedwith a splitting of acousticphononbrancheswhich is observed to take placewithin some100 s. Interestingly, the Bragg
reflectionsexhibit a completelydifferenttime-behaviour: Theadaptationof theequilibriumlatticeparametersoccurson a muchlongertime-scale
which is stronglytemperature-dependent.Hence,decompositionis governedby largecoherency strainswhich persistover a long periodof time.
Therelaxationof thesestrainsleadsto anadditionalshift of thephononfrequenciesof theproductphases.

C-175 Quasielasticneutron scatteringstudy of silver seleniumhalides
A. G. Major

�
, K. R. Whittle

�
, W. S.Howells� , A. C. Barnes

�
,�

H H Wills PhysicsLaboratory, Universityof Bristol, BS81TL, UK� ISIS Facility, RutherfordAppletonLaboratory, Chilton,Didcot,OX11 0QX, UK
Bothsilverchalcogenides(Ag � S,Ag � Se,andAg � Te)andsilverhalides(AgCl, AgBr, andAgI) areknown to befast-ionsolidsin which thesilver
atomscandiffusequickly in a sublatticeformedby the otheratoms. The presentwork aimsat clarifying whethermixturesof thesematerials
(suchasAg � SeI)possesscomparablepropertiesandwhetherasystematicdependenceonthecation-to-anionratiocanbeobserved.Someof these
mixtureshave beenstudiedby quasielasticneutronscatteringboth in thesolid andliquid phases.Preliminaryresults,obtainedfrom Bayesianas
well asmaximum-likelihoodfits, arepresented.

C-176 Structur eand Temperature Dependenceof the Lattice Dynamicsof the SuperionicConductors CaF� and LaF �
K. Schmalzl

�
, D. Strauch

�
, M. Koza� , F. Demmel� , B. Dorner� , O. Lips� , M. Saad� ,�

Institut für TheoretischePhysik,UniversiẗatRegensburg, 93053Regensburg, Germany� Institut Laue-Langevin, 38042GrenobleCedex 9, France
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� Institut für Festk̈orperphysik,TU Darmstadt,64289Darmstadt,Germany
ThefluoridecrystalsCaF� andLaF� aresuperionicconductorswith astrongincreaseof fastionic conductivity at1430K and1150K, respectively.
Wecomparethestructuralanddynamicalpropertiesdeterminedwith thehelpof ab initio calculationswith resultsfrom inelasticneutronscattering
experiments.Phonondispersioncurvesreflectthestructureof a material.Moreover, in thecaseof superionicconductorsadditionalinformation
for a deeperinsight into the mechanismof fast ionic conductivity is hopedto be provided. Powder (TOF) andsingle crystal (TAS) inelastic
neutronscatteringstudieshavebeencarriedout to investigatethetemperaturedependenceof thelatticedynamicsof thesesystems.Weobservedan
anomaloussofteningof onephononmodein CaF� whichis attributedto oscillationsin thefluorinesublattice.In contrast,for LaF� wehavedetected
a shift to higherfrequenciesfor onemodeassignedto fluorinevibrationswith increasingtemperature.The line widthsof thesemodesincrease
enormouslywith temperature.alculatedfrequenciesreasonablyagreewith experimentaldata.Thetemperaturedependencewill becalculatedby
meansof ab-initio moleculardynamicsimulations.

C-177 Characterization of the Intermediate-rangeOrder in new SuperionicConducting Ag � S-AgI-AgPO� Glassesby Neutron Diffrac-
tion
E. Kartini

� � � , S.Suminta� , S.J.Kennedy� , K. Itoh� , T. Fukunaga� , T. Kamiyama
�
,�

NeutronScienceLaboratory(KENS), Instituteof MaterialsStructureScience,KEK, Tsukuba,Japan� R&D Centerfor MaterialsScienceandTechnology, NuclearEnergy Agency, KawasanPuspiptek,Serpong,Indonesia� NeutronScatteringGroup,AustralianNuclearScienceandTechnologyOrganisation,Menai,NSW2234,Australia� ResearchReactorInstitute,Kyoto University, Kumatori-cho,Sennan-gun,Osaka,Japan
Superionicconductingglassesareof considerabletechnologicalinterestbecauseof their useinbatteries,sensors,anddisplays.We have investi-
gatedthenew ternarysystemsAgI-Ag � S-AgPO� with theratio of AgI:Ag � S is 1:1. Thenew systemAgI-Ag � S-AgPO� , for AgI+Ag � S fraction
lessthan82 mol%,yieldsglasses.We have usedneutrondiffractiontechniqueto obtainthetotal scatteringstructurefactorof this systemat room
temperatureby usinga HIT, spectrometerat High Energy Accelerator(KEK), Tsukuba,Japan.As for AgI-AgPO� glasses,the S(Q) shows an
anomalouslylow Q in the range0.6 to 0.9 Å � � . This peakis not observed in the correspondingglassAg � S-AgPO� or the pureAgPO� . The
prepeakdependsstronglyon thedopantsalts.Its intensityincreasesastheamountof (Ag � S+AgI) increasesandthepeakpositionshiftsto lower
Q asx increases.The prepeakintensitydecreasesalsoproportionallyto numberdensitiesof the glasses.This peakcanbe associatedwith an
intermediatestructureof particleslying insidea continuouoshostwith theinterparticledistancebetween8 and10Å[1]. [1] J.Swenson,A. Matic,
C. Gejke,andL. Borjesson,Phys.Rev. B 60(1999)12203
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C-178 SANSstudy of concentrationeffect in ferr ofluids
M. Balasoiu

� � � , M. Avdeev
� � � , V. Aksenov

�
, D. Bica� , L. Rosta� , J.Kohlbrecher� , L. Vekas� ,�

FLNP, JINR,Dubna,Russia� ISS,Bucharest,Romania� RISSP, Budapest,Hungary� Laboratoryof magneticfluids RAS,Timisoara,Romania� PSI,Villigen, Switzerland
Theeffect of magneticparticleconcentrationon thestructureof three-andfour-componentferrofluids(themagnetiteandoleic acid in benzene,
themagnetiteandtwo modificationsof dodecylbenzenesulphonicacidin heavy water)wasinvestigatedby small-angleneutronscattering(SANS).
A decreasein thewidth of surfactantshellscovering magneticparticleswith increasein theparticleconcentrationwasobserved. In the caseof
thefour-componentferrofluidsasignificantrelativecontrastbetweeninnerandoutersurfactantshellswasrevealed,whichcanbeexplainedby the
factthatchangesin thestructureof only theoutershell(surfactantinterlacing,aswell assolventpenetration)take place.

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

�
, R.P. May� ,�

P.L.KapitzaInstitutefor PhysicalProblemsRAS,117334Moscow, Russia� InstituteLaue-Langevin. GrenobleCedex 9, France
Thesmallangleneutronscatteringfrom liquid heliumat saturatedvapourpressurein thetemperaturerangefrom 1.5 to 4.2K wasmeasuredwith
theinstrumentD22of theILL Grenobleatawave lengthof 4.6Åand8Å. Thezeroanglecrosssectionis monotonicallydecreasingwith decreasing
temperatureanddoesnot show any singularity at the lambda-point. On the otherhand,we observe a changeof the slopeof the temperature
dependenceof thesecondmomentumof thepair correlationfunction(correlationlength)at the lambda-pointthat reflectsthe transitionof liquid
to thesuperfluidstate.Thecomparisonof thestaticstructurefactorwith X-raysdataia alsopresented.

C-180 The structur eand dynamic propertiesof liquid phosphorusoxychloride POCl � fr om neutron scatteringexperiments
A. G. Novikov

�
, O. V. Sobolev

�
,�

Instituteof PhysicsandPower Engineering
Thestructureandmicrodynamicsof liquid phosphorusoxychloridePOCl� areinvestigatedby neutrondiffractionandinelasticneutronscattering.
Thestructureresultsarein agreementwith that,obtainedby X-ray diffractionanddemonstratethewidepeculiarity, connectedwith intermolecular
interactions.Theanalysisof inelasticscatteringexperimentis performed,basingon simplifiedapproachesandphenomenologicalmodels.In the
frameof thisapproachit wasdiscoveredthequasielasticpeakscouldbedescribedby two-Lorentzianrepresentation,correspondingto superposition
of coherentandincoherentcomponentsof quasielasticscattering.TheQ-dependenceof half-widthsathalf maximumfor quasielasticpeaksreveals
theseldiffusionin liquid POCl� proceedslike jumpone.Fromanalysisof inelasticneutronscatteringresultsthegeneralizedfrequency distribution
of chlorineatomswasextractedandits intermolecularregionrepresentedassuperpositionof vibrationandlibrationmolecularmodes.In thelimits
of ourexperimentalconditionstheexistenceof collective modein liquid POCl� wasnotobserved.

C-181 Thermodynamic Functionsof Liquid Potassiumfr om Slow Neutron FrequencySpectrum
M. Zaezjev

�
, A. Novikov

�
, V. Savostin

�
, A. Shimkevich

�
,�

Instituteof PhysicsandPower Engineering,Bondarenko Sq.1, 249020Obninsk,Kalugareg., Russia
The generalizedfrequency spectrumof liquid potassiumat the temperaturerange340 K - 550 K wasobtainedby meansof inelasticneutron
scattering[1]. First link to thermodynamicswasperformedby evaluationof the isochoricspecificheatCp [2]. Following the singleharmonic
oscillator formalismdevelopedin [3] and integrating throughthe whole frequency region we calculatedfree energy A, internal energy E and
entropy S. Satisfactoryagreementwith referencedata[4] is achieved. An attemptto broadthis techniqueto thepotassium-oxygensystem(1.8,
5.1and8.5%at of oxygen)is presentedaswell. [1] M.V. Zaezjev, M.N. Ivanovsky, A.G. Novikov, V.V. SavostinandA.L. Shimkevich, RussianJ.
Phys.Chem.(New York, Plenum)68,p. 240(1994). [2] M.V. Zaezjev, A.G. Novikov, V.V. Savostin,J.Non-Cryst.Solids250-252,p.120(1999)
[3] D.A. Zichi andP.J.Rossky, J.Chem.Phys.84(5), p.2823(1986). [4] Handbookof ThermodynamicandTransportPropertiesof Alkali Metals,
ed.R W Ohse(Blackwell,Oxford,1985),p 753.

C-182 Phonondispersionin austenitic stainlesssteels
M. Hölzel

�
, S.A.Danilkin� , A. Hoser� , T. Wieder

�
, H. Fuess

�
,�

Materialwissenschaft,TU Darmstadt� Hahn-Meitner-Institut,Berlin� RWTH Aachen
Ultrasonicstudiesof austeniticstainlesssteelallowedthedeterminationof elasticconstantsandengineeringelasticmoduli. Theseinvestigations
reveal the complicatedinterplayof alloying elementsandinterstitial nitrogenon the elasticproperties,in disagreementwith modelcalculations
basedon continuummechanics.We reporton phonondispersionmeasurementsof austeniticstainlesssteelFe-18Cr-12Ni-2Mo andFe-18Cr-
16Ni-10Mn. Dataare analysedby model calculationsbasedon Born - von Karmantheory, using leastsquaresfit proceduresto evaluatethe
interatomicforce constants,elasticconstantsandengineeringelasticmoduli. Previous investigationsshow in generalgoodagreementbetween
modelcalculationsandexperimentaldata.Elasticconstantsof Fe-18Cr-12Ni-2Moobtainedby leastsquaresfitting of thelinearpartof dispersion
branchesagreewell with previouspredictions,basedonultrasonicmeasurementsof elasticmoduli.

C-183 Disorder Type and DegreeEffect on Vibrational Spectraof ComplexPerovskites.
S.Gvasaliya

�
, S.Lushnikov

�
, I. Sashin� ,�

A.F.Ioffe PhysicalTechnicalInstitute,RAS,St.Petersburg, Russia� FLNP, JINR,Dubna,Russia
Generalizeddensityof thevibrationalstatesG(E)of anumberof complex perovskiteshasbeenstudiedasafunctionof temperatureusingKDSOG-
M spectrometer(JINR, Dubna). The measurementswerecarriedout at the rangeof 10 K - 290 K. Obvious correlationof the anomaloustem-
peraturedependencesof G(E) anddielectric permeabilityof thesecompoundswasobserved. In the report we will discussthesefeaturesfor
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PbMg� Z � Nb� Z � O� (PMN), PbSc� Z � Ta� Z � O� (PST),PbMg� Z � Ta� Z � O� (PMT) andBaMg� Z � Ta� Z � O� (BMT) compounds.Disordereffect on Ra-
manlight spectraof thesecompoundswill beconsidered.

C-184 Neutron and Ramanscatteringstudiesof [K � �nm (NH � ) m ] � H(SO� ) � mixed crystals
J.Watanabe

�
, L. Smirnov �A� � , I. Natkaniec�A� � , A. Balagurov � , A. Beskrovnyi � , M. Kasahara� , T. Yagi� ,�

Departmentof Engineering,Universitadi Bergamo,VialeMarconi5, 24044Dalmine,Italy� FrankLaboratoryof NeutronPhysics,141980Dubna,Moscow region,Russia� SUCSSCRF Instituteof TheoreticalandExperimentalPhysics,117259Moscow, Russia� H.NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland� ResearchInstitutefor ElectronicScience,HokkaidoUniversity, Sapporo,060-0812,Japan
Neutronpowderdiffraction(NPD), inelasticincoherentneutronscattering(IINS) andRamanscattering(RS)ofÝ
K � �<m (NH � ) m

Þ � H(SO� ) � arecarriedout for x=0.0,0.1 and0.7 at 300 and10 K. RS spectrashow noticeablechangesin widths of nu1 andnu3
innermodesof SO4ionsandsplitting of themodes,relatedwith H-bondin energy region 480-560cm� � , with coolingthetemperaturefor x=0.0
and0.1. H-bondmodefor samplewith x=0.7 is not observed,nui, (i=1, 2, 3, 4) innermodesof SO4aresplit at 300K andthesplitting of these
modesareincreasedat low temperature.TheNPD spectradon’t exposephasetransitionwith coolingthetemperaturefor x=0.0and0.1,but show
changeof diffractionspectrafor x=0.7for accountof phasetransition.TheIINS spectraarein accordancewith Ramanspectra.

C-185 Inelastic neutron scatteringand lattice dynamical studiesof BaFCl
R. Mittal

�
, S.L. Chaplot

�
, A. Sen

�
, S.N. Achary� , A. K. Tyagi� ,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Trombay, Mumbai400085,India� Applied ChemistryDivision,BhabhaAtomic ResearchCentre,Trombay, Mumbai400085,India
The matlockitestructuredcompounds(e.g. BaFCl) on dilute-dopingwith rareearthions areof technologicalimportancefor its X-ray image
storageproperties.Theknowledgeof their thermodynamicpropertieswould beusefulin designingnew andimproved materials.We reportthe
measurementof phonondensityof statesfor BaFCl usingthe triple axis spectrometerat Trombay. A rigid ion lattice dynamicalmodel is used
for theinterpretationof theexperimentalresults.Themodelis thenexploitedfor thecalculationof high pressureandtemperaturethermodynamic
propertiesof BaFCl.

C-186 Phonondispersionrelationsin andalusiteand sillimanite, Al � SiO�
P. Goel

�
, M. N. Rao

�
, N. Choudhury

�
, S.L. Chaplot

�
, S.Ghose� , M. Yethiraj� ,�

Solid StatePhys.Divn.,BARC, Mumbai400085,India� Dept.of Earth& SpaceSci.,Univ. of Washington,WA 98195� Solid StateDivn.,ORNL, OakRidge,TN 37831-6393
Themineralsandalusiteandsillimanitefind extensiveapplicationsin geothermometryandgeobarometry. Studiesof thephononspectraof minerals
areimportantfor a microscopicunderstandingof their thermodynamicproperties.We reportmeasurementsof thephonondispersionrelationsof
andalusiteandsillimanite alongvarioushigh symmetrydirectionsusingthe Dhruva reactor, India andthe ORNL facility. The planningof the
experimentsandtheir analysiswasbasedon a latticedynamicalshellmodel. Themodelhasbeensuccessfullyusedto derive thehigh pressure-
temperaturethermodynamicpropertieslike theequationof state,specificheatandthermalexpansion.

C-187 Lattice dynamicsin rhodochrosite,MnCO �
M. N. Rao

�
, S.L. Chaplot

�
, P. Goel

�
, S.Ghose� ,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Trombay, Mumbai400085,India� Departmentof EarthandSpaceSciences,Box 351310,Universityof Washington,Seattle,WA 98195
Phonondispersioncurvesalongthe threefoldaxis [111] andthe phonondensityof statesof the externalmodesin rhodochrosite,MnCO� have
beenmeasuredby inelasticneutronscatteringemploying thetriple axisspectrometerat Dhruva reactor, Trombay. Latticedynamicscomputations
basedon a transferablepotentialmodelrevealthedifferencesin thephononpropertiesof theisostructuralminerals,calciteandrhodochrositeand
their manifestationsin variousthermodynamicquantities.Thecalculateddispersioncurvesandphonondensityof statesarein goodagreement
with experiments.Theobtainedresultsprovide a strongexperimentalbasisto validatethepotentialmodel.

C-188 Fine structur eof phonondispersioncurvesin lead
A. S. Ivanov

�
, A. Yu. Rumiantsev � ,�

Institut Laue-Langevin, 38042Grenoble,France� RussianResearchCentre”K urchatov Institute” 123182Moscow, Russia
Leadis the first metalwherethe Kohn anomalieson phonondispersionbrancheswereidentifiedbut so far the full pictureof the anomaliesof
electron-ioninteractionin this metalis missing.Herewe presentthedetailedmeasurementsthephonondispersioncurvesin principalsymmetry
directionsof the crystallattice of lead. The derived wave vectordependenciesof thephonongroupvelocitiesexhibit a numberof irregularities
which cannotbe all describedin the approximationof the sphericalFermi surface. It is shown that the superconductingphasetransitiondoes
not affect theshapeandstrengthof theobservedanomalieswhile theBCSparametersof leadwould anticipatesomemeasurablechanges.In the
high-resolutionmeasurementsof the low-frequency part of the TA(111) phononbranchwe have found a pronouncednon-symmetricline shape
of theone-phononresonancesin theneutronscatteringcross-section.This effect is not visible in lower-resolutionruns. Thephononline shape
remainslargelyunchangedwhenmeasuredin differentBrillouin zones.Theasymmetrygraduallydiminishesat largerphononwavevectors.There
areno irregularitiesdetectedin thephononline shapefor theTA(110) branch.A charge-fluctuationmodel,derivedearlierfor transitionmetals,is
attemptedto describethephononspectrumof lead.

C-189 AnomalousPhononBehaviour in V � Si
M. Yethiraj

�
,�

OakRidgeNationalLaboratory, OakRidgeTN 37831-6393,USA
In earlierstudiesof phononsin V � Si, a gradualsofteningof the TA hh0 modewasobserved andattributedto the martensitictransitionin this
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compound,which precedesthe onsetof superconductivity by a few degreesK. In this work, the temperaturedependenceof this modewas
studiedingreaterdetail and it is shown that while the TA hh0 modestartsto softenat relatively high temperatures( 5 200K), an anomalous
softening,which is ratherlocalizedin q, occursjust beloeT K . Theintensityof this peakcorrelateswell with theorderparameterasa functionof
temperatureandappliedfield. Similaritiesbetweenthis andtheborocarbidesuperconductorssuggeststheexistenceof a commonmechanismfor
thesuperconductingtransition.

C-190 Observation of the Gap-Modesin Interstitial Alloys
S.Morozov

�
, A. Beskrovny � , S.Danilkin

�
, I. Antoshina� , S.Terehov � ,�

Institutefor PhysicsandPower Engineering,Obninsk,Russia� JointInstitutefor NuclearResearch,Dubna,Russia� Instituteof NuclearPower Engineering,Obninsk,Russia
In papertheexperimentalspectraof N andC impurity atomsvibrationsin interstitialphaseson thebasisof V andNb arepresented.In spectraof
inelasticscatteringof neutronswell definedsingularitiesin agapbetweenopticmodesandspectrumof hostatomswereobserved(eps=45meVand
eps=35 meV for phaseson thebasisof V andNb respectively). Thereis no clearansweron a questionabouta natureof theseoscillations.These
modesmay concernto quasi-molecularvibrations(we meansthe vibrationsof hostmatrix atomswhich arethe nearestneighborsto impurity),
or maybedeterminedby vibrationsof pairsof interstitialatoms,or to have anothernature.Possiblemechanismsof gap-modesformationin the
metal-impurityinterstitial alloys arediscussed.The presentresearchis supportedby RussianFoundationof BasicResearch,grantNo. 01-03-
96009.

C-191 D formation and growth in the NickelbasesuperalloySC16.
G. Bruno

�
, H. Pinto

�
, W. Reimers

�
,�

Hahn-MeitnerInstitut,Glienicker Str. 100D-14109Berlin, Germany
An in-situstudyof thekineticsof theformationandgrowth of the D -phasein thesinglecrystalNi-basesuperalloy SC16wascarriedoutby means
of NeutronDiffraction. This alloy hasgot both industrialapplications(turbinebladesfor power generation)andscientificinterestbecauseof its
modellingproperties(small numberof components).On cooling from the solvustemperature(1250� C) the D -precipitatephasereappearsand
the differentstagesformation,growth andconcurrentcoarseningcould be followed by meansof a superstructurereflection. Resultsshow that
at every temperatureT &·��+.�.��� C an increasingvolumefraction of D canbe found with decreasingtemperature,till a saturationaround800� C
occurs. An Avrami-like growth law is applicableat every temperatureandthe isothermalreactionrateshave got a maximumaround1050� C,
wherethe competingprocessesfind equilibrium. This explains the pseudo-Arrheniusbehaviour which doesnot agreewith a pure coarsening
Lifschitz-Slyozov-Wagnertime law.

C-192 Neutron Diffraction Study of [ e } »Úß
c ³ �É� Preparedby Self-PropagatingHigh-Temperature Synthesis

Y. Choi
�
, J.S.Lee� ,�

Departmentof Metall. & MaterialsEng.SunmoonUniversityAsanChungnam336-840S-Korea� HANARO Center, KoreaAtomic Energy ResearchInstitute,Daejeon,305-600,S-Korea
Neutrondiffraction studyof [ e } »Aß

c ³ �É� powderspreparedby self-propagatinghigh temperaturesynthesiswascarriedout to investigatethe
effect of tungstenadditionon thephasestability andformationmechanism.Thepowderneutrondiffractionpatternsfrom 5 to 155weremeasured
at roomtemperatureusingthe32-detectorhigh resolutionpowderdiffractometer(HRPD)at KAERI. Monochromaticneutronswith a wavelength
of 0.18339nm wereobtainedfrom a Ge(331)monochromatorwith a 90� take-off angle. TheRietveld refinementof eachpatternsconvergedto
goodagreement(à � =1.882.24).Thelatticeparameterof the

³ �É� Mo phasewasobtainedfrom theRietveldrefinementasfollowings: a=0.3204nm,
c=0.7844nm. As tungstencontentsincreases,aandc valuesof thelatticeparameterschangesinto 0.3207nmand0.7839nm. Themicrostructural
andchemicalanalysisof thefinal productsby electronmicroscopy andneutrondiffractometryindicatedthattheformationof [ e } »Aß

c ³ � � occurs
via dissolutionof Mo andW into Si melt followedby silicide precipitation.

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

�
, J.S.Lee

�
, Y. Choi� , V. Em� ,�

HANARO Center, KAERI, Dukjin-DongYusung-Ku P.O.150,305-600,S-Korea� SunmoonUniversity, AsanChungnam336-840S-Korea� Instituteof NuclearPhysics,Uzbekistan
Neutrondiffractionanalysiswascarriedoutto studytherelationshipbetweenthenon-stoichiometricnumberof titaniumcarbideandits microstruc-
tural developmentduringself-propagatinghigh temperaturesynthesisreaction.Thefinal morphologyof the titaniumcarbidewascontrolledby
theprocessingparameterssuchasmixing media,pressure,initial powderssizeandcompositionsto have differentshapesof powders,fibersand
whiskers.Titaniumcarbidefiberswith 80 � m in diameterandwhiskerswith lessthan0.3 � m in diameterandfine powerswereachievedthrough
theSHSreaction.Neutrondiffraction analysisshowed that thenon-stoichiometricnumbersof the titaniumcarbidefiber, whiskersandpowders
were0.68,0.89 and0.91, respectively. The microstructuralobservation andmeasurementthe reactiontemperaturerevealedthat the formation
mechanismis relatedto a liquid-solid reactionincludingthediffusionprocessof carbonatominto liquid titanium.

C-194 SANSexperimentson Nb(C,N) and MnS precipitatesin HSLA steel
N. H. vanDijk

�
, S.E. Offerman

�
, W. G. Bouwman

�
, M. Th. Rekveldt

�
, J.Sietsma� , S.vanderZwaag� , A. Bodin� , R.K.H. Heenan� ,�

IRI , NM, TU Delft, Mekelweg 15,2629JB Delft, TheNetherlands� TNW, TU Delft, Rotterdamseweg 137,2628AL Delft, TheNetherlands� CORUS,RD&T, 1970CA IJmuiden,TheNetherlands� ISIS,RAL, Chilton,Didcot,OX11 0QX, UK
Thesizedistributionof precipitatesin high-strengthlow-alloy (HSLA) steelshasbeenstudiedusingsmall-angleneutronscattering(SANS)athigh
temperatures.Threesampleswith differentniobiumconcentrations(0.00,0.05,and0.10wt.%) wereslowly heatedfrom a temperatureof 910to
1200� C. With increasingtemperatures,thescatteredintensitystronglydecreasesastheprecipitatesgraduallydissolve or coarsen.A comparison
betweentheoverall particlesizedistributionsof the3 differentmaterialsindicatetwo differentcontributions: Nb(C,N) precipitateswith a radius
of about5 nmandMnSprecipitateswith a radiusaround20 nm.
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C-195 Polarized SANSstudy of microstructural evolution in a martensitic steelfor fusion reactor
R. Coppola

�
, H. Glättli � , M. Valli � ,�

ENEA-Casaccia,FIS,CP2400,00100Roma- I� CEA-Saclay, SPECandLaboratoireLéonBrillouin (CEA-CNRS),91191Gif-sur-Yvette- F� ENEA-Bologna,FIS,V. DonFiammelli2, 40129Bologna- I
Owing to their goodresistanceto radiationeffects,ferritic/martensiticsteelarecurrentlyconsideredasattractive candidatesfor theconstruction
of future fusion reactors.This contribution presentstheresultsof a polarizedSANSstudycarriedout on modifiedmartensiticsteelDIN 1.4914
(MANET) originally developedfor the Next EuropeanTorus(NET) project. The measurementswerecarriedout by the PAPOL instrumental
LaboratoireLéonBrillouin (CEA-CNRS,Saclay)with theaim of investigationsCr redistribution phenomenain themartensiticmatrix following
differentthermaltreatments.In fact,asit is known by previousmicrostructuralinvestigationsandmechanicaltestssuchphenomenaplaya crucial
rolein ductile-to-brittletransitionchangesunderirradiation.Thenuclear-magneticinterferencetermandthesizedistributionsobtainedconsidering
separatelythe nuclearandmagneticSANS componentsshow that the Cr-rich aggregatespresentimmediatelyafter quenchingdissolve even for
shorttemperingtreatmentswith consequentchangesin precipitatecomposition.Theseresultsarediscussedwith referenceto materialstability in
serviceconditions.

C-196 In-situ SANSinvestigationof precipitatemicrostructure at elevated temperaturesin Re-rich Ni-basesuperalloy
D. Mukherji

�
, P. Strunz�A� � , R. Gilles� , J.Rösler

�
, H. Fueß� , A. Wiedenmann� ,�

TechnischeUniversiẗat Braunschweig,38106Braunschweig,Germany� Hahn-Meitner-Institut (HMI), Glienickerstr. 100,14109Berlin, Germany� NuclearPhysicsInstitute,25068ReznearPrague,CzechRepublic� TechnischeUniversiẗat Darmstadt,Petersenstr. 23,64287Darmstadt,Germany
Investigationof thegammaprime(gp)precipitatemicrostructurein Ni-basesuperalloysathightemperaturesis animportanttasknotonly from the
scientificbut alsofrom thetechnologicalpointof view. E.g.,a preciseknowledgeof thegp-solutionwindow (homogenizingtemperaturein single
phasegammaregion) is neededto eliminateharmfulsegregationin castalloys. SANSis areliablemethodfor in-situ testatextremeconditionsand
is thussuitedfor theobservationof gp-precipitatedissolution.SANSwasemployed for observationof thegp dissolutionin Re-richsuperalloys.
Temperaturedependenceof the volumefraction andthe sizedistribution of precipitates,aswell asotherparametersweredeterminedfrom the
measuredanisotropicscatteringcurves.
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C-197 SANSexaminationof precipitatemicrostructure in Ni-basesuperalloys
P. Strunz

� � � , G. Schumacher
�
, D. Mukherji� , R. Gilles� , J.Zrnı́k � , A. Wiedenmann

�
,�

Hahn-Meitner-Institut (HMI), Glienickerstr. 100,14109Berlin, Germany� NuclearPhysicsInstitute,25068ReznearPrague,CzechRepublic� TechnischeUniversiẗat Braunschweig,38106Braunschweig,Germany� TechnischeUniversiẗat Darmstadt,Petersenstr. 23,64287Darmstadt,Germany� TechnicalUniversityKosice,Letná 9, 04200Kosice,Slovakia
Ni-basesuperalloys aresuitedfor high-temperatureapplications.Their excellentmechanicalpropertiesoriginatein two-phasemicrostructure:
orderedgammaprime (gp) precipitatesembeddedin gamma-phasematrix. SANS hadbeenusedfor investigationof precipitatemorphologyin
single-crystalaswell aspolycrystallinealloys for many yearsin HMI. An overview of applicationsof themethodto theresearchof thesematerials
is presented.Along with thesizeanddistanceof precipitates,their shapecanbeexaminedfor single-crystalspecimens.In specialcases,SANS
is ableto detectlow volumefraction of orientedphasesotherthangp. Evolution of microstructureat high temperaturescanbe investigatedin
situ. Selectedexamples(creepexposedspecimens,dissolutionof gp at high temperatures,long-timethermallyexposedalloy) arepresentedto
demonstratethepossibleoutputof SANSstudies.

C-198 Structur eInvestigationson RussianReactorPressureVesselSteelsby Small Angle Neutron Scattering
A. Ulbricht

�
, J.Böhmert

�
, P. Strunz� , C. Dewhurst� , M.-H. Mathon� ,�

ForschungszentrumRossendorfe.V.� HMI Berlin� ILL Grenoble� LLB Saclay
Theeffect of radiationembrittlementhashigh safetysignificancefor RussianVVER reactorpressurevesselsteels.Heatsof baseandweld metal
of theas-receivedstate,irradiatedstate(up to fluenceof 10� I n/cm� ) andpost-irradiationannealedstatewereinvestigatedby SANSto getinsights
aboutthemicrostructuralfeaturescausedby neutronirradiation.TheSANSintensitiesincreasein themomentumtransferrangebetween0.8and
3 nm� � for all materialcompositionsin the irradiatedstates.The sizedistribution functionof the irradiation-induceddefectshasa pronounced
maximumat a radiusof 1 nm. Their volumecontentvariesbetween0.1 and0.7 vol.% dependingon materialcompositionandincreaseswith
theneutronfluence.Thecomparisonof nuclearandmagneticscatteringindicatesthat thedefectsdiffer in their composition.Thermalannealing
reducesvolumefractionof irradiationdefects.

C-199 Micr ostructural Changesin Long-time Thermally ExposedNi-baseSuperalloystudied by SANS
J.Zrnik

�
, P. Strunz�A� � , P. Hornak

�
, A. Wiedenmann� , V. Vrchovinsky

�
,�

TechnicalUniversityof Kosice,Dept.of MaterialsScience,ParkKomenskeho11,04001 Kosice,SlovakRepublic� Hahn-Meitner-Institute,Glienicker str. 100,14109Berlin, Germany� NuclearPhysicsInstitute,25068ReznearPrague,CzechRepublic
ThepresentedSmall-AngleNeutronScattering(SANS)experimentwasa crucialpartof a broaderinvestigationof a long-timestructuralstability
of polycrystallinenickel basesuperalloy andits effect on thesubsequentcreepcharacteristics.The resultsof testinghave shown that long-time
isothermalexposureat temperatureof 430� C up to 25 000 hourschangedthe alloy creepdeformationbehaviour andcreeplife decreasedwith
prolongedtime of thermalexposure.While structureanalyses(TEM) showed no evidenceon morphologicaland/ordimensionalgammaprime
changetheSANStechniquehasrevealsignificantchangesof thegammaprimemorphologyalreadyaftertheshortesthermalexposition.TheSANS
experimentcontributedto theclarificationof theabove discrepancy andcollecteddatacoveredthescatteringvectormagnituderangesuitablefor
determinationof theprecipitatesizes.Theresultingparametersonsize,distribution,meandistanceandmeansizeamongtheprecipitatesmadethe
evidencethatboththesizeandthedistanceincreasein thebulk of thealloy with theincreasingthermalexposure.

C-200 SANSinvestigationon precipitation hardening of two-phasegamma-TiAl alloys
P. Staron

�
, U. Christoph

�
, F. Appel

�
, H. Clemens

�
,�

GKSSForschungszentrum,21502Geesthacht,Germany
Two-phasetitaniumaluminidealloys arebeingconsideredaslight weightmaterialsto replacenickel-basedsuperalloys in somehigh temperature
aero-engineapplications.However, at an intendedservicetemperatureof 700� C thestrengthandcreepresistanceof the titaniumaluminidesare
inferior to thoseshown by superalloys. Therefore,precipitationhardeningtreatmentsusingcarbonadditionsweretestedfor an improvementof
thestrength.As revealedby transmissionelectronmicroscopy (TEM), ageingof a Ti-48.5at%Al-0.4 at%C alloy for 24 h at 750� C leadsto the
formationof perovskite typeprecipitates,significantlyimproving thehigh temperaturestrength.Thesizedistribution andvolumefractionof the
perovskiteprecipitatesweremeasuredusingsmall-angleneutronscattering(SANS).Theresultsafterextendedageingperiodswill bediscussedin
connectionwith thecorrespondingyield stressesandcreepbehaviour of thematerial.

C-201 The Precipitation of NbC on Dislocationsin Austenite
Y. Wang

�
, H. Zurob

�
,�

Departmentof MaterialsScienceandEngineering,McMasterUniversity, Hamilton,Ontario,Canada
Theprecipitationof NbC in austeniteis a key stepin theproductionof microalloyed steelsaswell asseveral importantgradesof stainlesssteel.
In thepresentinvestigation,SANSwasutilized to studytheprecipitationkineticsin amodelausteniticalloy with a highSFE(69.2%Ni,29.7%Fe,
0.851%Nband0.114%C).Thekineticsweredeterminedat 973K for a non-deformedsampleaswell assamplesdeformedby 20 and30%. The
effect of deformationis to increasetherateof precipitationandto reducetheprecipitateparticlesize. We wereableto detectprecipitatevolume
fractionsassmallas0.1%.In addition,wewereableto extractinformationon theevolution of particleshapeanddistribution. This informationis
particularlyvaluablebecausethetraditionaltechniquesof extractionreplicasandHRTEM areunableto reliablymeasureparticlesthataresmaller
than3 nm in diameter.

C-202 Effect of Nitr ogenon SANSin Fe-Cr-Mn-Ni-N Austenite
V. M. Garamus

�
, V. M. Nadutov � , R. Willumeit

�
,�

GKSSResearchCentre,Geesthacht21502,Germany
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� G.V. Kurdyumov Institutefor MetalPhysicsof theN.A.S.ofUkraine,Kyiv 03680,Ukraine
Our previous studyof SANS in the Fe-18%Cr-10%Mn-16%Ni-0.5%Naustenitehasshown that thereareinhomogeneitiesof colloid sizein the
steelaftersolutiontreatmentwhicharecharacterizedby fractallike structure[1]. We assumedthatfractalpropertiesareassociatedwith theeffect
of Ni andN onatomicdistributionandmagneticstructure.To checkthis assumptiontheSANS(q = 0.006- 0.25)wasmeasuredin thesteelswith
differentnitrogencontent(0.06,0.17,0.5%N).It wasshown thatdifferentialcross-sectionof neutronscatteringin austeniteis changedwith the
nitrogenconcentration.TheSANScurvesweretreatedwithin thePorodapproximationandthedatawerecomparedwith thepreviousobservations
[1]. [1] V.M. Nadutov, L.A. Bulavin, V.M. Garamus,Mater. Sc.Eng.A264 (1999)286-290.

C-203 Orbital, Chargeand Spin Ordering in Bi � �nm Cam MnO � (x 5 0.5): Implications for PhaseSegregation
A. Llobet

� � � , J.L. Garcia-Munoz
�
, C. Frontera

�
, C. Ritter� , M. Respaud� , J.M. Broto� , M. J.Mart́ınez-Lope� , M. A. G. Aranda� ,�

Institut deCiènciadeMaterialsdeBarcelona,C.S.I.C.Spain� Los AlamosNationalLab,MST-10,Los Alamos,New Mexico 87545,USA� InstituteLaueLangevin,Grenoble,France� SNCMPandLPMC, INSA, Complexe scientifiquedeRangueil,Toulouse,31077France� InstitutodeCienciadeMaterialesdeMadrid,C.S.I.C.Spain� DepartamentodeQúımicaInorgánica,Cristalograf́ıa y Mineraloǵıa,U. deMálaga.Spain
The tendency toward the formationof charge inhomogeneitiesin manganitesandother transitionmetaloxidesis stimulatingconsiderableex-
perimentalandtheoreticalresearch.Thepresenceof latticepolarons,disorderedor forming orderedstripesis intimately relatedto the transport
propertiesof thesematerials. The strongrelationshipbetweenCMR andphaseseparationmakesnanoscopicandmacroscopicphasesegrega-
tion a currenthot topic that deservesmuchattention.We have investigated(i) charge/orbital-orderingand(ii) phasesegregationphenomenain
Bi � �<m Cam MnO� ( �$= '�§�:«&�� ) usinghigh-resolutionneutron(NPD),ultra-highresolutionsynchrotron(SXRD) powderdiffractionandmagneto-
transporttechniques.Wefocusonthelow temperaturephasesegregationphenomenaobservedin thisportionof thephasediagram,thepercolative
natureof themetal-insulatortransitionsandCMR effects.Thevery preciseresultsshow that thepresenceof tiny compositionalfluctuationsis at
theorigin of themacroscopicphasesegregationfor x � 0.75.Our studyproposesa revisionof thesingle-phaseconceptreferredto theseoxides.

C-204 Porosity and Grain Structur eof NanophaseYSZ Films Grown on Polycrystalline AL � O � Substrates
W. Wagner

�
, J.A. Eastman� ,�

Paul-Scherrer-Institute,CH 5232Villigen PSI,Switzerland� ArgonneNatl. Lab., MSD, 9700S.CassAv., ArgonneIL 60439,USA
Thin films of yttria-stabilizedzirconia(YSZ) grown onalumina(AL � O� ) substrateswerecharacterisedwith regardto structure,grainmorphology
and porosity. The presentstudy shows that the depositionof YSZ films onto polycrystallineAl � O� substratesby MOCVD underthe given
depositionconditionsleadsto nanostructuredfilm morphologieswith grainsizesin therange10 to 14 nm whenthesubstratetemperatureis kept
between450and550� C. SmallAngle Neutronscattering(SANS)wasappliedto analysethevoid structurein thenanometerrange,revealingthat
thefilms have a pronounced,very fine dispersedporosity. For substratetemperaturesrangingfrom 425to 500� C theaveragevoid diametersare
foundbetween0.7and1 nm. For highersubstratetemperatures,thesizeincreases,reachingupto 9 nmin averagefor 650� C substratetemperature.

C-205 Competitive Adsorption of Binary Mixtur esof Alk yl Specieson Graphite
S.Clarke

�
, L. Messe

�
, C. Whitehead

�
, A. Inaba� , R. Thomas� , T. Arnold� , M. Castro� ,�

Departmentof ChemistryandBP Institute,Madingley Rise,Madingley Road,Cambridge,UK� Departmentof Chemistry, GraduateSchoolof Science,OsakaUniversity, Osaka,Japan� PhysicalandTheoreticalChemistryLaboratory, SouthParksRoad,Oxford,UK� InstitutodeCienciadeMaterialesdeSevilla, Avda.AmericoVespucio,Sevilla, Spain
Recentlywe have developeda combinationof neutronscatteringandsensitive calorimetrytechniquesin to investigatethestructure,composition
anddynamicsof monolayersadsorbedfrom theliquid or solutionto solid surfaces.Theseadsorbedlayersarea centralfeatureof many industrial
andacademicproblems,however, due to the ?buried? natureof theseinterfacesvery little detailedinformation is available. Herewe present
calorimetry, incoherentelasticneutronscatteringandneutrondiffractionresultson theadsorptionof binarymixturesof linearalkanes,andother
alkyl species,adsorbedonto the surfaceof graphite,from the liquid hydrocarbonsand their binary mixtures. Thesetechniquesallow us to
determinethe phasediagramof the adsorbedlayer, identify the coexistenceof morethanonecrystallinematerialin a singlesolid layer andto
determineabsolutecompositionof suchmixedmonolayers.In particularneutrondiffraction resultsarepresentedthatprovide a structuralbasis
for theapparent”odd”-”even” variationin monolayermeltingpointsof thesimplealkanesandquantitative rulesfor theidentificationof mixing or
eutecticbehaviour of monolayersadsorbedfrom theirbinarymixtures.

C-206 Bendingstressesin plasmasprayed coatingsmeasuredby neutron diffraction
J.Dubsky

�
, H. J.Prask� , T. Gnaeupel-Herold�A� � , J.Matejicek

�
,�

Instituteof PlasmaPhysicsAS CR,Prague,CzechRepublic� NIST, Gaithersburg, MD, USA� Departmentof MaterialsandNuclearEngineering,Universityof Meryland,MD, USA
Resultsof stressmeasurementsin plasmasprayedcoatingsobtainedby x-ray diffraction measurementsare often ambiguousand difficult to
interpret.Theneutrondiffractionmethodwasusedto determinetheresidualandappliedstressesduringa four-point bendingandcomparedwith
resultsobtainedpreviouslyby X-ray diffraction.Thevolume-andsurface-effective Young’smoduluswascalculatedfrom appliedforceandlattice
deformation,respectively. The obtainedresultsarediscussedfrom the point of view of the behavior of cracksduring tensileandcompressive
loading.

C-207 Investigationof the Formation of the Bi-2223Phasein Multifilamentary (Bi;Pb) � Sr � Ca� Cu � O m /Ag SuperconductingTapesby in
situ High Temperature Neutron Diffraction
T. Fahr

� � � , H.-P. Trinks� , C. Rodig� , C. Fischer� , R. Schneider� ,�
AMD Saxony, MailstopE32-QU, P.O.Box 11 0110,D-01330Dresden,Germany� IFW Dresden,P. O. Box 27 0016,D-01171Dresden,Germany
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� HMI Berlin, Glienicker Str. 100,D-14109Berlin, Germany
Resultsof in-situ high temperatureneutrondiffractionexperimentsfor theinvestigationof multifilamentary(Bi,Pb)� Sr� Ca� Cu� Om (Bi-2223)/Ag
superconductingtapesarereported.Theaimis to characterisetheformationof theBi-2223phasefrom amulti phaseprecursorwith thechangesin
themainandsecondaryphasesassemblageunderrealreactionconditionsin anoxygencontainingatmosphere.Furthermore,themechanismof the
evolutionof afibre textureof thesuperconductingphasesBi-2212andBi-2223arediscussed.Theresultsof thein-situdiffractionexperimentswill
berelatedto microstructuralcharacterisationsof quenchedspecimensandresultsof thermalanalyses.Finally, a reactionmodelof the formation
of theBi-2223phasewill bediscussedbeinga heterogeneousnucleationandgrowth beginningin a transientliquid phase.
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C-208 Dynamic featuresof hydration water interacting with hydrophobicmolecules
V. Calandrini

�
, A. Deriu

�
, G. Onori� ,�

Dip. di FisicaandINFM, Univ. di Parma,I-43100Parma,Italy� Dip. di FisicaandINFM, Univ. di Perugia,I-06123Perugia,Italy
We have studiedthe hydrationpropertiesof trimethylamine-N-oxide(TMAO) andt-butyl alcohol (TBA) performinga QENSinvestigationon
H � O/TMAO andH � O/TBA mixturesat differentco-solventmolarfractions(x, 0-0.04),andat T=20� C. We analysetheQENSspectrain termsof
a randomjumpmodel.On increasingx, thediffusioncoefficient,D, andtheresidencetime, � , changein awaysimilar to purewaterondecreasing
T: waterdynamicsslows down. A marked differenceis observed in theshapeof theD- and � - vs. x curvesfor TMAO andTBA. In the former
caseD and � vary almostlinearly, while in thelatterthey show a changein slopeat about2.5mol%,wherepreviousstudiesevidencetheonsetof
a self-aggregationprocessamongTBA molecules.

C-209 Temperature Dependenceof the Chemical Structur eof K � Na[Ag(CN) � ] �
P. Fischer

�
, B. Lucas� , H. Patterson� , C. Larochelle� ,�

Laboratoryfor NeutronScattering,ETHZ & PSI,CH-5232Villigen PSI� Departmentof Physics,Universityof Queensland,Brisbane,Queensland4072,Australia� Departmentof Chemistry, Universityof Maine,Orono,ME 04469,USA
As a basisto understandessentialvariationsof opticalproperties,the layercompoundK � Na[Ag(CN)� ] � [1] wasinvestigatedby meansof high-
resolutionpowderneutrondiffractiononHRPTat SINQ in thetemperaturerangefrom 9 K to 300K. Sampleoscillationduringthemeasurements
reducedpreferredorientationproblemsessentially. As a functionof temperaturethecrystalstructurecorrespondingto spacegroupC 2/m is found
by meansof profile analysisandrigid-bodyconstraintsto changecontinuouslywith smallreorientations(mainly theangle á�Á K á : +.G � , +.? � at 9 K,
300K) of two approximatelylinearN-C-Ag-C-Ngroups,resultingin ananomalousincreaseof thec-latticeparameterwith decreasingtemperature.
[1] C. L. Larochelleet al.,SolidStateCommun.114, 155(2000)

C-210 Order-Disorder Transition in Pyridinium Iodide: QENSStudy
R. Mukhopadhyay

�
, S.Mitra

�
, I. Tsukushi� , S. Ikeda� ,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India.� Departmentof Physics,ChibaInstituteof Technology, Chiba,Japan.� KENS,KEK, 1-1Oho,Tsukuba,Japan.
Reorientationalmotion of pyridinium cation in pyridinium iodide acrossthe phasetransition( i K =247K) temperaturehasbeenstudiedusing
high-resolutionLAM80-ET spectrometerat KEK, Japan. A clearevidenceof the order-disordertransitionwith respectto the pyridinium ion
reorientationis observed.Above i K , pyridinium ionsarefoundto undergoa6-fold jumprotationaroundtheaxisperpendicularto its plane.Belowi K , pyridinium ions arefound to be frozen. However, a weakquasielasticbroadeningwasobserved in the high Q-rangeindicatingpresenceof
someresidualdisorder. Reorientationaltimeandactivationenergy of rotationarealsoobtainedin thehigh temperaturephase.

C-211 Neutron Powder Diffraction Study of the Disordered Structur efor Sr �J��W � Ni � W � (PO� ) � �
A.A. Belik

�
, F. Izumi

�
, B.I. Lazoryak� , T. Kamiyama� , K. Oikawa� ,�

AdvancedMaterialsLaboratory, NIMS, 1-1Namiki, Tsukuba,Ibaraki305-0044,Japan� Departmentof Chemistry, Moscow StateUniversity, Moscow 119899,Russia� Instituteof MaterialsStructureScience,KEK, 1-1Oho,Tsukuba,Ibaraki305-0801,Japan
Thecrystalstructureof Sr�J��W � Ni � W � (PO� ) � � wasanalyzedby theRietveldmethodwith RIETAN-2001TusingTOFneutronpowderdiffractiondata
takenonVegaat300K andonSiriusat10K. Thisphosphateis structurallyrelatedto

�
-Ca� (PO� ) � , crystallizingin spacegroupR-3mwith lattice

parametersof a = 10.6092(2)Å andc = 19.6674(3)Å at roomtemperature.In
�

-Ca� (PO� ) � , theM6 site is vacantwhereastheM4 site is 50%
occupiedby Ca� S ions.Ontheotherhand,atomicpositionscorrespondingto theM4 andM6 sitesin

�
-Ca� (PO� ) � areequivalentandoccupiedby

0.1Ni� S + 0.15Sr� S in Sr�J��W � Ni � W � (PO� ) � � . Disorderingof O atomsbondedto P1andSr� S ionsat theM3 sitewasobservedin Sr�J��W � Ni � W � (PO� ) � �
at bothtemperatures.Thereasonfor suchdisorderis consideredon basisof structuralfeaturesof thiscompound.

C-212 Short rangestructur eof molten MCl � (M=Sr, Ba)-ACl(A=Na, K) analyzedby T-O-F pulsedneutron diffraction
K. Shirao

�
, Y. Fujii

�
, H. Matsuura

�
, M. Misawa� , T. Fukunaga� , Y. Iwadate� , K. Fukushima� ,�

ResearchLaboratoryfor NuclearReactors,Tokyo Instituteof Technology, Tokyo 152-8550,Japan� Departmentof Chemistry, NiigataUniversity, Niigata950-2102,Japan� ResearchReactorInstitute,Kyoto University, Osaka590-0494,Japan� Departmentof MaterialsTechnology, ChibaUniversity, Chiba263-8522,Japan
Theshortrangestructureof moltenxMCl � (M=Sr, Ba)-(1-x)ACl(A=Na, K) systemswith x=0.125,0.250,and0.375hasbeeninvestigatedby time-
of-flight (TOF) pulsedneutrondiffraction usingthe High IntensityTotal scatteringspectrometer(HIT-U) in High Energy AcceleratorResearch
Organization(KEK) in Japan. In order to refine structuralparameters,suchas the correlationdistances,the coordinationnumbers,and the
temperaturefactorsof M-M, M-Cl, Cl-Cl, andA-Cl ionic pairs,thenon-linearleastsquaresfitting wasappliedto thecorrelationmethod[1]. [1]
Y. Iwadateet al, J.Chem.Phys.,99 (1983)6890.

C-213 Study of the Macroporosity of Vycor PorousGlassby Combining Scatteringand Permeability Techniques
K. Stefanopoulos

�
, A. Mitropoulos� , E. Kikkinides� , N. Kanellopoulos

�
, A. Christoforides� ,�

NCSR”Demokritos”,15310 Agia Paraskevi Attkis, Greece� Departmentof PetroleumTechnology, CavalaInstituteof Technology, 65404Ag. Lucas,Cavala,Greece� CPERI/CERTH, 6thkm. Charilaou-ThermiRd,57001Thermi-Thessaloniki,Greece
Vycor 7930 porousglasswas studiedby adsorptionin conjunctionwith small anglescatteringand by relative permeability. Analysis of the
spectrashowed thatat latestagesof theadsorptionprocesstheKelvin radiusis relatedto themeancurvatureof a morecomplicatedshapethan
a simplegeometricalone.By applyingtheeffective mediumapproximationmodelon relative permeabilitydata,a poreconnectivity valueof � 3
wasdeduced.At a porejunctionof this type, the formationof void pocketsprescribedby anadsorbedfilm having oppositeradii of curvatureis
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possible.Whenthis is the case,a delayon thecondensationprocesswill occurandif not taken into accountmay erroneouslybe interpretedas
macropores.

C-214 Phasetransition II-III study in (NH � ) � H(SO� ) � by neutron scattering
M. Reehuis

�
, A. Loose

�
, V. Sarin� , L. Smirnov ��� � , I. Natkaniec��� � , A. Baranov � , V. Dolbinina� , L. Shuvalov,�

BENSCHahn-MeitnerInstitute,D-14109Berlin (Wannsee),Germany� Institutefor NuclearResearchRAS,117312Moscow, Russia� SUCSSCRF Instituteof TheoreticalandExperimentalPhysics,117259Moscow, Russia� FrankLaboratoryof NeutronPhysics,141980Dubna,Moscow region,Russia� H.NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland� A.A.Shubnikov Instituteof CrystallographyRAS,117333Moscow, Russia
Crystalstructurestudiesof phasesII andIII of (NH � ) � H(SO� ) � (TAHS) arecarriedoutfor thedeterminationof NH4 ionsorientationalmotion.The
inelasticincoherentneutronscatteringspectraof TAHS measuredat 290K (phaseII) and152K (phaseIII) show thecontribution of quasielastic
incoherentneutronscatteringwhichcanbeexplainedby orientationaldisorderof NH � ionsin thesephases.Thedeterminationof NH � ion disorder
type is establishedby singlecrystaldiffraction carriedout at 290 and160 K. Diffraction datasetsat thesetemperaturesareusedfor difference
fouriersynthesisanalysisandit is shown thatNH � (I) andNH � (II) of TAHS in phaseII accomplishreorientationsaboutcrystalandmolecularaxes
but NH � ionsin phaseIII do it only aboutmolecularaxes.

C-215 Neutron diffraction studiesof somesimplemolecular systems:Si � Cl � , CBr � D and CD � I
P. Jóvári

�
, Gy. Mésźaros

�
, L. Pusztai

�
, E. Sváb

�
,�

ResearchInstitutefor Solid StatePhysicsandOptics,HungarianAcademyof Sciences,H-1525Budapest,P.O.Box 49.,Hungary
Neutrondiffraction experimentson liquid silicon-hexachloride,deuteratedbromoformandiodo-methanehave beenperformedat the Budapest
Researchreactor, usingthePSDmediumresolutionpowderdiffractometer. Following subtractionof thebackgroundandcontainerscatteringand
correctionfor thedetectorefficiency, theMCGR programmewasusedfor obtainingthetotal structurefactorwhich wasthenmodelledusingthe
ReverseMonte Carlo technique.It wasfound that in eachcase,the moleculargeometrydeterminesmuchof the intermolecularcorrelationsin
theseliquid systems.

C-217 Binary and ternary Zintl phaseswith NaTl-type structur e
H. Ehrenberg

�
, H. Pauly

�
, J.C. Jaud

�
, T. Hansen� , H. Fuess

�
,�

DarmstadtUniversityof Technology, Institutefor MaterialsScience,D-64287Darmstadt,Germany� Institut LaueLangevin, 38042GrenobleCedex 9, France
LiAl- andLiIn-alloysbelongto the7 binaryZintl phases,whichcrystallizein theNaTl-structuretype(B32). Up to 50%of Al or In canbereplaced
by Ag without dramaticchangesin the crystalstructure. This classof compoundsis characterizedby a uniquehybrid bondingwith covalent,
metallic, and ionic contributions. Recently, LiAl is studiedasa potentialanodematerial in intercalationlithium batteries. We report on our
investigationsof compoundswithin theseriesLiAl-Li(Al,Ag) andLiIn-Li(In,Ag), focussedon structuralaspectslike defectsin theLi sublattice
andphasetransitions.For example,LiIn transformstranslationengleichfrom thecubicphaseinto a tetragonalphasewith spacegroupI41/amdat
about170K. Thecubicphasecanbestabiliziedby partially replacingIn with Ag in Li(In,Ag).

C-218 Densityeffectson the intermolecular structur e factor of chlorine and the interaction potential
R. Magli

� � � , F. Cilloco� , E. Guarini� , G. Casanova� ,�
Dipartimentodi Chimicae BiochimicaMedica,Universitadi Milano, via Fra� Istituto Nazianaleperla FisicadellaMateria,Unitadi Ricercadi Firenze� Istituto di StrutturadellaMateriaCNRvia Fossodel cavaliereI-00133RomaItaly� Dipartimentodi FISICA, Universitadi Genova andINFM, Unita di Ricercadi

Thedensitybehavior of the intermolecularstructurefactorof dilute chlorineat 405K hasbeeninvestigatedby meansof neutrondiffractionover
an extendedmomentumtransferrange,down to approximately1.5 nm� � . The zero-densitycontribution to the structurefactorhasthusbeen
experimentallyderived.A comparisonwith existingexperimentalandtheoreticalresultsreportedin theliteratureis presentedanddiscussed.
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C-219 Galloalunite - a neutron diffraction study
H. Schukow

�
, D. K. Breitinger� , R. Schneider� , J.Mohr� , R. G. Schwab

�
,�

Institutefor GeologyandMineralogy, Schlossgarten5a,91054Erlangen� Institutefor InorganicChemistry, Egerlandstr. 1, 91058Erlangen� HahnMeitnerInstitute,Glienecker Str. 100,14109Berlin
Somebasicgalliumsulphates[1] adoptthestructureof aluniteKAl � (OH)� (SO� ) � [2], with GareplacingAl. Thissubstitionshouldinducechanges
in thestructureof theoctahedralMO � unitsandof thehydrogenbondsystem.A neutrondiffractionstudyof galloalunite-d � KGa� (OD)� (SO� ) �
shouldanswerpartof thesequestions.Rietveldanalysis[3] of neutronpowderdatawasdonein R 9 m ( âÊ��9�ã�^b��	���+�= ?~[M� c »Ú/r�Æ��	�����= '$[M� c pm)
with thestartingparametersfrom alunite-d � [2]. ThecentrosymmetricGaO� octahedrawith two independentGa-Odistancesaremoreelongated
thanin alunite-d � , tilting of theoctahedratowardsthec-axisis similar. For theOD groupsbridgingtwo GaatomslongerO-D bondsandshorter, i
e strongerhydrogenbondsto theterinalO1 atomsof theSO� groupsthanin alunite-d � [2] arefound,consistentwith lower frequenciesä (OH/D)
in IR andRamanspectraof galloalunitethanin alunite.[1] J.E. Dutrizac,T. T. Chen,Can. Metall. Q., 2000, 39, 1, andreferencestherein.[2] H.
Schukow, D. K. Breitinger, T. Zeiske,F. Kubanek,J.Mohr, R. G. Schwab,Z. Anorg. Allg. Chem., 1999, 625, 1047,andreferencestherein.[3] B.
Hunter, Rietica1.67a,aRietveldprogrampackage,2000.

C-220 Jahn-Teller oxidespinelsinvestigatedby neutron powder diffraction
M. Tovar, D. M. Toebbens,�

Hahn-Meitner-Institut
Due to the Jahn-Teller effect the structureof someoxide spinelsdeviatesfrom the ideal cubic spinel structure. Dependingon the speciesof
theJahn-Teller ion at room temperaturea tetragonalstructurewith the axis ratio c/a& 1 (for CuRh/Cr� O� ) andc/a5 1 (for NiRh/Cr� O� ) results,
respectively. The first part of the work is focusedon the deeptemperaturebehaviour of CuCr� O� investigatedby neutronpowder diffraction.
The studiesshowed that the Jahn-Teller effect getsstrongerwith decreasingtemperature.Furtherthe resultsof currentinvestigationof mixed
compoundsCum Ni � �nm Cr2O4andCum Ni � �nm Rh2O4,wherethepresenceof two differentJahn-Teller ionscausea rhombohedralcrystalstructure
distortion,will bepresented.

C-221 The structur eof the orientationally orderedphaseIII of solid methane
M. Neumann

�
, W. Press� , C. Nöldeke� , B. Asmussen� , M. Prager� , R. M. Ibberson� ,�

MSI EuropeanHeadquarters230/250TheQuorumBarnwellRoadCambridgeCB58REEngland� Institut für ExperimentelleundAngewandtePhysikderCAU Leibnizstr. 11-1924098KielGermany� Institut für Festk̈orperforschungForschungszentrumJülich 52425JülichGermany� ISIS RutherfordAppletonLaboratoryChilton DidcotOX11 0QX UK
For many yearstherewereonly unsuccessfulefforts of solving phaseIII of solid methane.Now, on the basisof powder diffraction datafrom
the instrumentHRPDat ISIS, a structurewithin theorthorhombicspacegroupCmca(Z = 16) wasdetermined.Thedeparturefrom theteragonal
cell is only 0.06%. While the carbonatomsin the centresof the CD� tetrahedraare locatedon a slightly distortedfcc lattice, all molecules
areorinetationallyorderedwith two differentsite symmetries(m and2). The sublatticestructureis in agreementboth with former andrecent
measurementsof rotationaltunneling.

C-222 Template-InducedCrystal Growth
J.White

�
, P. Reynolds

�
, A. Brown

�
, S.Holt � , J.Ruggles

�
,�

ResearchSchoolof Chemistry, AustralianNationalUniversity� RutherfordAppletonLaboratory, Didcot,UK
Using complementarycontrastsavailable from x-ray andneutronreflectometrywe have studiedsurfactanttemplateinducedgrowth of highly
crystallinesilicatefilms at theair/waterinterface.Thisprocesscloselyresemblesthe”mineralisation”in biologywhich leadsto thegreatdiversity
of inorganicstructuresbasedon silica or calciumcarbonate.The compositestructuresproducedin our systemmimic biology. In all casesa
molecularor self-assembled”template”specieshasbeenidentifiedasthepromoterof thecrystallisationof thenew structure.Thework described
hereshows how premonitoryphasesdevelop at the interfacewhich, dependingupontemperatureandsolutioncomposition,may transforminto
new templatingphasesto give solid films. Dataarepresentedboth from neutronreflectivity, x-ray laboratoryreflectivity andsynchrotronx-ray
grazingincidencediffractionwherethecrystallinityof thegrowing films is exploredandaninsightinto themechanismof thefilm growth obtained
from thediffusescatteringarounddevelopingBraggspots.

C-223 Inelastic neutron scattering (INS) studieson chloro and bromoderivativesof phenol
A. Pawlukojc

� � � , I. Majerz� , I. Natkaniec
� � � , L. Sobczyk� ,�

FrankLaboratoryof NeutronPhysics,JointInstitutefor NuclearResearch,141980Dubna,Russia� Institutefor NuclearChemistryandTechnology, Dorodna16,03-195Warsaw, Poland� Facultyof Chemistry, Universityof Wroclaw, Joliot-Curie14,50-383Wroclaw, Poland� H. NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland
Pentachlorophenol,pentabromophenol,2,4,6-trichlorophenol,2,4,6-tribromophenolandtheir OD deuteratedanalogueswerestudiedby usingthe
INS technique,IR andRamanspectraaswell asby theoreticalcalculations.A particularattentionwaspaidto thelow frequency vibrations(below
1200cm� � ). Fromthepointof view of INS techniqueof particularinterestseemedto betheout-of-planeC-H andO-H deformationvibrationsand
thesein which theprotoncooridinatesareinvolved.Thesimulationsof INS spectraperformedby meansof theDFT methodon theBLYP/6-31Gz
level reproducevery well the experimentalspectraif the frequency scalingfactorgreaterthanunity is applied. In the presentpaperthereare
consideredthe problemssuchlike the appearancein INS spectraof overtonesandsummationmodesandthecontribution to the INS spectraof
vibrationsof Cl andBr atoms.Thecomparisionof theresultsof INS studieswith IR andRamanspectrashow theadvantagesof this techniquein
complementarystudiesondynamicsof complex moleculessuchashalogenophenols.

C-224 Quasielasticincoherent neutron scatteringstudy of NH � dynamicsin Mg(ND � ) � Cl �
F. Altorfer

�
, A. Leineweber�A� � , S.Janssen

�
,�

Laboratoryfor NeutronScattering,PaulScherrerInstitute& ETH Zurich,CH-5232Villigen-PSI,Switzerland
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� LehrstuhlAC I, FachbereichChemiederUniversiẗat,D-44221Dortmund,Germany� Max-Planck-Institutfür Metallforschung,Seestrasse92,D-70174Stuttgart,Germany
Incoherentquasielasticneutronscattering(IQNS) is a very powerful tool to studythe dynamicsof moleculargroups,especiallysuchasNH � .
We investigatedthe behaviour of the NH � groupsin Mg(NH � ) � Cl � by IQNS using the SINQ-spectrometerFOCUS.Scanswereperformedin
the temperaturerangefrom 35 K (in order to determinethe instrumentalresolution)up to 300 K. We observe an Arrheniustype behavior of
the FWHM of the incoherentquasielasticbroadeningin Mg(NH � ) � Cl � over a wide temperaturerange. The activation energy �å wasfound to
be  å �Ù-�-~= '.' meV for the NH � reorientationsin Mg(NH � ) � Cl � .Previous neutronpowder diffraction experimentson Mg(ND � ) � Cl � revealed
uniaxial orientationalorder-disorderbehavior of the ND � groupsas a function of temperature.At ambienttemperaturesthe ND � groupsare
disorderedwith respectto a rotation aboutthe bond Mg-N. The D atom density is well describedby a fourfold split position, eachD ”site”
connectinganN with a Cl atom.Theorthorhombiccrystalstructure(Cmmm, ^H�Æ?�=���?�+%?~[]G c Å, Ër��?$= +.�.��	$[]G c Å, /���9$= 	�'�-�9$[J+ c Å) comprises
of chainsof octahedra[Mg(NH � ) � Cl � #�+ ] wherethe / axiscorrespondsto thedirectionof thechains.

C-225 auntie-CLIMAX
D. Champion

�
, G. Kearley � , J.Tomkinson

�
,�

ISIS Facility, RAL, Chilton,UK� InterfacultyReactorInstitute,TU Delft, NL
Modernab-initioprogramscalculatechemicalstructuresremarkablywell andspectrawith fair accuracy. A new datatreatmentprogramusingab-
initio outputandbasedon establishedapproximationshasbeenwritten,a-CLIMAX. TheINS spectrumfor TOSCA-like instrumentsis calculated
within theharmonicapproximation.AnisotropicDebye-Waller effectsareavailableto the4-quantumlevel, with 10 ordersof phononwings. The
programwill befully outlined.We have useda-CLIMAX to generateINS spectrafrom GAUSSIAN98andDMOL3 output.For benzenethedata
couldbeadjustedto yield reasonableapproximationsof theINS spectra.Their failure to agreewithout adjustmentwasthoughtto stemfrom the
differentmolecularenvironments;solidphasefor theINS andisolatedmoleculesin thecalculations.This hypothesisis re-examined.

C-226 INS Study of Vibrational Spectraof NH � I At Very High Pressures
B. N. Savenko

�
, V. P. Glazkov � , D. P. Kozlenko

�
, V. A. Somenkov � , A. S.Telepnev �A� � ,�

FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia� RRC”K urchatov Institute”,123182,Moscow, Russia� Institutefor High PressurePhysics,RAS,142092Troitsk,Russia
Vibrationalspectraof NH � I have beenstudiedby meansof incoherentinelasticneutronscatteringat pressuresup to 8 GPa usinghigh pressure
cell of ”Toroid” typewith WC anvils. Libration (L) andtransverseoptical (TO) modesfrequenciesasfunctionsof pressurewereobtained.Both
frequenciesincreasewith thepressureincrease.Surprisingly, thedifferencebetweenL andTO modefrequenciesdecreasesin thepressurerange
up to 5 GPa andstartsto increaseat P5 5 GPa. Sucha behavior suggeststhehybridizationof L andTO modesat high pressure.This effect may
leadto thephasetransitionin NH � I athigh pressure.Thework wassupportedby RFBR,grant00-02-17199.

C-227 Structural phasetransition and methyl dynamicsin solid mesitylene
I. Natkaniec

� � � , K. Holderna-Natkaniec� ,�
FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia.� H. NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland.� Instituteof Physics,A. Mickiewicz University, 61-614Poznan,Poland.

Combinedneutronpowderdiffraction(NPD)andinelasticincoherentneutronscattering(IINS) investigationsof mesitylene-D9,(1,3,5-(CD� ) � C� H � ),
andmesitylene-D3,(2,4,6-D � C� (CH� ) � ), wereperformedon theNERA spectrometerat the IBR-2 pulsedreactorof JINR in Dubna.Structural
phasetransitionsweredetectedbetween(90 and100)K for mesitylene-D3and(100and110)K for mesitylene-D9.Stochasticreorientationsof
methyl groupsthat causequasielasticscattering(QNS) even in the low temperaturephasechangesignificantlyat phasetransition. Two strong
modesobserved at 155and188cm� � for mesitylene-D3at 20 K whoseintensitychangesignificantlywith increasingtemperatureandthatdis-
appearcompletelyabove thephasetransitiontemperatureshouldbeassignedaslibrationalmodesof methylgroupsin thelow temperaturephase.
Thus,theassignmentof low frequency internalmodesobservedat low temperaturein solid mesitylenebasedon quantumchemistrycalculations
of freemoleculevibrations[1] mustberevised.[1] L.Cser, K.Holderna-Natkaniec,I.Natkaniec,A.Pawlukojc, PhysicaB 276-78(2000)296-297.

C-228 Tunnelling transitions and librational modesof ammonium in Rb � �<m (NH � ) m I mixed salts
I. Natkaniec

� � � , J.-A. Dianoux� , M. L. MartinezSarrion� , L. Mestres� , L. S.Smirnov � , L. A. Shuvalov � ,�
FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia.� H. NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland.� InstituteLaue-Langevin, 156X,38042GrenobleCedex, France.� InorganicChemisryDpt.,Universityof Barcelona,08028Barcelona,Spain.� SSCRF Instituteof TheoreticalandExperimentalPhysics,117259Moscow, Russia.� Instituteof CrystallographyRAS,117333Moscow, Russia.

IINS studiesof Rb� �<m (NH � ) m I wereperformedon the time of flight spectrometersIN6 at HFR-ILL in GrenobleandNERA at theIBR-2 pulsed
reactorin Dubnaover a wide rangeof concentrations(x = 0.01,0.02,0.06,0.16,0.29,0.40and0.66). At 5K, the tunnellingtransitionsat 0.56,
1.21and1.75meV arewell observedfor smallammoniumconcentrations(x = 0.01- 0.06). Above 20K, thetunnellingtransitionsbecomeover-
dampedwith thermallyactivatedjumpsof NH4 ionsover therotationalbarrier. TheIINS spectrameasuredat20K ontheinvertedgeometryNERA
spectrometerandat 150K on IN6 in theenergy gainmodeallow usto obtainthegeneralisedphonondensityof states.Theammoniumdynamics
in thedisorderphaseis characterisedby excitationbandsat 10,20 and29 meV. A narrow bandat 10 meV, which maybeinterpretedaslibrations
aroundthe axis of the induceddipole momentof the NH4 ion, decreasesin intensityandbroadenswith increasingammoniumconcentration.
Thesmoothingof this bandin thedensityof statescorrelateswith disappearanceof tunnellingtransitionsandformationof orientationalglassin
Rb� �<m (NH � ) m I mixedsalts.

C-229 Methyl rotational excitationsand lattice dynamicsof o-, m- and p-xyleneusing transferable pair potentials
O. Kirstein

�
, M. Prager

�
,
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ForschungszentrumJülich GmbH,Institut für Festk̈orperforschung,52425Jülich, Germany

On the basisof the recentlydeterminedlow temperaturecrystalstructuresof o-, m- andp-xylene[1-3] lattice dynamicscalculationshave been
performedusingtransferablepairpotential(TPP)parametersetswithin themodelof semirigidmolecules.In combinationwith thelatticedynamics
rotationalpotentialsof themethylgroupshave beencalculatedfor variousparametrizationsof theTPPandcomparedwith potentialsderivedfrom
experiment[4] (tunnellingandlibrational transitions).Theresultsdemonstratethatnoneof theTPPcandescribethemeasureddensityof states
andtherotationalmodesexactly. Thebestresultsobtainedusea modifiedatom-atompotentialsetof typeIVa givenby Williams. It waspossible
to geta consistentpictureeven for all isomerssimultaneously. [1] R. M. Ibberson,W. I. F. David, S. ParsonsM. Prager, K. Shankland,J. Mol.
Struct.524,121-128(2000)[2] M. Prager, W. I. F. David, M. Ibberson,J.Chem.Phys.95 (4)(1991)[3] R. M. Ibberson,C. Morrison,M. Prager,
Chem.Commun.2000,539-540[4] M. Prager, R. Hempelmann,H. Langen,W. Müller-Warmuth,J.Phys.:Condens.Matter2, 8625(1990)

C-230 Neutron spectroscopyand model calculation of librational modesof ammonium in monoclinic phaseof NH � SCN
L. Smirnov

� � � , D. Smith� , I. Natkaniec
� � � , V. Zlokazov

�
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FrankLaboratoryof NeutronPhysics,141980Dubna,Moscow region,Russia� SUCSSCRF Instituteof TheoreticalandExperimentalPhysics,117259Moscow, Russia� PennsylvaniaStateUniversity, Departmentof Chemistry, Hazleton,PA 18201-1291,USA� H.NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland
Thetemperaturedependenceof theinelasticincoherentneutronscattering(IINS) andquasielasticincoherentneutronscattering(QINS)arecarried
out on NERA-PRspectrometerandby backscatteringon this spectrometerrespectively from NH � SCN for ammoniumdynamicsstudies. The
identificationof the translationalandlibrationalmodesin generalisedphonondensityof states(GPDOS)is accomplishedusingtheIINS spectra
measuredfrom ND � SCN.Librationalenergiesfor 0-1 and0-2 transitionsarecalculatedfor a tetrahedronin a crystallinefield of C1 symmetryof
monocliniccrystalstructureof NH4SCN.Theappearanceof QINS above 200K relatedwith reorientationof ammoniumionsis accompaniedby
broadeningof librationalpeaksandby their merging in onebroadmaximumon GPDOS.

C-231 Temperature Dependenceof Dynamic Scattering Function in Glycerol Studied by QuasielasticSlow Neutron Scattering
I. Padureanu

�
, R.E.Lechner� , D. Aranghel

�
, A. Radulescu

�
, A. Desmedt� , J.Pieper� ,�

Horia Hulubei,NationalInstitutefor PhysicsandNuclearEngineering,76900,Bucharest,Romania� BENSC,Hahn-MeitnerInstitut,D-14109,Berlin, Germany
ThedynamicscatteringfunctionS(Q,E)of theglycerolhasbeenstudiedby quasielasticslow neutronscatteringatvarioustemperaturesbetween50
- 400K. MeasurementsperformedatNEAT spectrometerof BENSCarereportedin thekinematicregioncorrespondingto therangeof momentum
transfersfrom 0.33(1/̊A) to 2.31(1/̊A) andto theenergy transferE = 0-21.74meV. Thetopic presentedhereconcernsthetemperaturedependence
of the low energy featuresin glycerol undervariousstates:liquid, supercooledandglassy. Intersectionsof the dynamicscatteringfunction for
constantmomentumtransfersbetween1.6(1/Å) and2.3(1/Å) show a well resolvedpeaklocatedat low but finite energy asE = 2.4- 4.0meV for
all investigatedtemperatures.Thepositionof this featureis continuouslydecreasingasa functionof temperaturefrom about4 meVat 50K to 2.4
meVat 400K.
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C-232 Librations of ferr ocenerings in an Y-type zeolitestudiedby inelastic neutron scatteringand density functional theory
E. Kemner

�
, C.F. deVroege

�
, I.M. deSchepper

�
, G.J.Kearley

�
,�

InterfacultyReactorInstitute,Delft Universityof Technology, Mekelweg 15,2629JB Delft, theNetherlands
We have recentlydeterminedthe locationof ferroceneFe(C� H � ) � in an Y-type zeolite. From this we calculatethe rotationalpotentialof the
cyclopentadienyl C� H � ringsof a ferrocenemoleculein anY-typezeolitewith respectto eachotherusingdensityfunctionaltheory. We compare
this potentialwith the rotationalpotentialof the rings in a single ferrocenemoleculeandwith the rotationalpotentialof the whole ferrocene
moleculein anY-typezeolite.Thebarrierfor rotationof theringsof a ferrocenemoleculein anY-typezeolite,2.1kcalmol� � , is twice ashigh as
thebarrierin asingleferrocenemolecule,indicatinga weakinteractionbetweentheferrocenemoleculeandthezeolite.Theresultsagreewith the
measuredlow-frequency inelasticneutronspectrumof ferrocenein anY-typezeolite.

C-233 The Rotational Barrier for Methyl Group Dynamicsin Trih ydrate and dried Sodium Acetate
A.J.Moreno

�
, A. Alegr

�
, J.Colmenero

�
, B. Frick� ,�

Dpto. Fı́sicadeMaterialesy CentroMixto CSIC-UPV/EHU.APDO.1072,20080SanSebastían,Spain� Institut Laue-Langevin, BP156X,F-38042,Grenoble,France
The temperaturedependenceof methylgroupdynamicsin trihydrateanddriedsodiumacetatehasbeeninvestigatedby neutronscattering.The
experimentalresultscanbeexplainedin bothcasesin termsof a single-particlethreefoldrotationalpotential. It is found thatmethylgroupsare
morestronglyhinderedin thedriedsample.

C-234 Molecular Dynamicsand PhaseTransitions in Thiour eaInter growth Crystals
A. Desmedt

�
, F. Guillaume� , J.C. Soetens� , A. J.Dianoux� , R. Lechner

�
,�

Hahn-MeitnerInstitut,14109Berlin, Germany� LaboratoiredePhysico-ChimieMoléculaire,Universit́e deBordeauxI, 33405Talence,France� Institut Laue-Langevin, 38042GrenobleCedex 9, France
In thioureaorganicintergrowth crystals,thioureamolecules,by meansof anextensively hydrogen-bondedarrangement,form a hostsub-structure
constitutedof infinite and parallel channels,in which suitableguestmoleculescan be included. Our aim is to elucidatethe phasetransition
mechanismsandthemoleculardynamicsin thesecommensuratecompositecrystals.Themethodologyusedis basedonamulti-techniqueapproach
includingMolecularDynamicssimulations(MD) andIncoherentQuasi-elasticNeutronScattering(IQNS)techniques.In thispaper, wepresentthe
combinedMD-IQNS investigationsof theguestmoleculesdynamicsin thechlorocyclohexane/thioureaandthecyclohexane/thioureaintergrowth
crystals.

C-235 PhaseIII of methane: crystal structur eand rotational tunneling
M. Prager

�
, W. Press� , B. Asmussen� , J.Combet� ,�

Institut für Festk̈orperforschung,ForschungszentrumJülich, D-52425Jülich� Institut für Experimentalphysik,Universiẗat Kiel, D-24118Kiel� Institut LaueLangevin, F-38042GrenobleCedex 5
PhaseIII is the structureof methaned `�� at i¼&È+�+�=���± , of d 2 � underpressureæÆ�çG��.�.^>è , of partially deuteratedandmixed systemsat
concentrations/�é¾�¶�$= + . The crystalstructureof phaseIII wassolved only recently. Theunit cell contains2 typesof moleculesat siteswith
twofold symmetryandwith a mirror plane.On thebasisof thesetwo rotor subsystemshigh resolutiontunnelingspectraof 1.5% d 2 � in d ` � ,
spectraof d 2 � III underpressureandspectraof pure d `"� III canconsistentlybedescribed,thelatteronly if a contaminationby d `�� 2 is taken
into account.An analysisbasedon tunnelingmatrix elementsyieldsa 5%increaseof theoctopolemomentof methanewith deuteration.Thusthe
mixedsystemshows significantinhomogeneousline broadeningdueto positionaldisorder.

C-236 Dipolar interaction in partially deuterated []l 2 � c ���rè d q � : rotational tunneling spectroscopy
M. Prager

�
, P. Schiebel� , H. Grimm

�
,�

Institut für Festk̈orperforschung,ForschungszentrumJülich, D-52425Jülich� Institut für Kristallographie,Universiẗat Tübingen,D-72070Tübingen
At 10%deuterationammoniumhexachloroplatinatestaysin its cubicphaseo 0«9.0 at all temperatures.l 2 � and l 2 � ` tunnelingtransitions
observedat temperaturesi��©��?.± show energiesandintensitiesin agreementwith astatisticaloccurrenceof ammoniumisomersin a tetrahedral
environment.Below i��Æ��?.± thereis nounusualchangeof the l 2 � lineswhile the l 2 ��` tranitionbroadens.This is interpretedasdynamical
averageover the manifold of orientationalconfigurationsof statistical l 2 � ` defectscausedby long rangedipolar coupling. The resharpened
spectrumobserved at i�§Ù��+%± is explainedasdueto conversioninto minimum energy configurations.A dipole momentof �$= ��' ` is derived
from thedifferenceof tunnelsplittingsassignedto l 2 � ` monomersanddimers.
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C-237 Dynamicsof the Water Molecule in PotassiumOxalateMonohydrate asStudied by SingleCrystal Inelastic Neutron Scattering
R.G.Delaplane

�
, J.Noreland� , H. Küppers� , S.F. Parker� ,�

TheStudsvikNeutronResearchLaboratory, UppsalaUniversity, Nyköping,Sweden� PhilipsAnalytical,Stockholm,Sweden� Mineralogisch-PetrographischesInstitutderUniversiẗat Kiel, Kiel, Germany� ISIS facility, RutherfordAppletonLaboratory, Chilton,Didcot,UK
We have measuredtheINS spectrafor a powdersampleandthreedifferentlyorientedsinglecrystalsof K � C� O� .H � O on theTFXA spectrometer
at theISIS facility. Thecrystalstructureconsistsof oxalateionshydrogenbondedby thewatermoleculesinto infinite linearchainswhichareheld
togetherby electrostaticinteractionswith theK S ions.TheH � O moleculesareisolatedfrom eachother. Thevibrationscanthenbeseparatedinto
internalandexternalvibrations.Thesinglecrystalswerecut andorientedsoasto separatetherocking,twisting andwaggingmodesasmuchas
possible.Therockingmodeappearsat 656cm� � (overtoneat 1278cm� � . A bandat 746cm� � with strongovertonesat 1448and2099cm� � is
assignedto thetwistingmode,andthebandappearingon its shoulderat 760cm� � is attributedto thewaggingmode.Thetranslationalmodesare
foundat 210,97and215cm� � , respectively. A normalco-ordinateanalysisof theINS profilesis in progressusingtheprogramCLIMAX.

C-238 The vibrational spectrumof ferr ocenein KY zeoliteby meansof inelasticneutron scattering
A. Overweg

�
, E. Kemner

�
, U. Jayasooriya� , S.Parker� , I. deSchepper

�
, G. Kearley

�
,�

InterfacultairReactorInstituut,Delft Universityof Technology, Mekelweg 15,2629JB Delft, TheNetherlands� Schoolof ChemicalSciences,Universityof eastAnglia, NorwichNR4 7TJ,UK� ISIS Facility, RutherfordAppletonLaboratory, Chilton,Didcot,OxonOX11 0QX, UK
We measurethevibrationalspectrumof ferroceneFe(C� H � ) � in thesupercagesof KY zeolite.We comparethis with thevibrationalspectrumof
solid ferroceneandwith anab-initio calculationof theinternalvibrationsof a singleferrocenemoleculeusingdensityfunctionaltheory(without
freeparameters).Dueto thegoodagreementbetweentheexperimentalandcalculatedspectrawecanassigneachvibrationalmodeto eachobserved
peakin theneutronspectrum.Theinfluenceof thezeoliteframework on theinternalvibrationsof a ferrocenemoleculeis small.

C-239 Inelastic neutron scatteringon jar osites
D. K. Breitinger

�
, J.Mohr

�
, D. Colognesi� , S.F. Parker� , H. Schukow � , R. G. Schwab� ,�

Institutefor InorganicChemistry, Universityof Erlangen-N”urnberg, Germany� RutherfordAppletonLaboratory, Chilton/Didcot,UK� Institutefor GeologyandMineralogy, Universityof Erlangen-N”urnberg, Germany
IR andRamanspectraof jarosite-typecompounds(representativeKFe� (OH)� (SO� ) � ) werereported[1,2] but assignmentproblemspersist.There-
fore, inelasticneutronscattering(INS) on jarositeswasperformed(TOSCA,ISIS RAL). Factorgroupanalyses[1,3] wereexecutedasbasisfor
interpretationof all vibrationalspectra,includingINS. In additionto all vibrationsof hydrogenalsomotionsof iron nuclei(scatteringcrosssection
11.6barn)shouldproduceobservableINS signals.DominatingINS featureswith KFe� (OH)� (SO� ) � ) areassignedto � (OH) and D (OH) modes
(1025and560cm� � ) in theFe-OH-Fefragments(only partly observablein IR andRaman),weaker ones(750and670cm� � ) to Fe-OHvalence
vibrations.Low-energy transferINS signalsdown to below 100cm� � have counterpartsin far IR and/orRamanspectra.[1] C.J.Serna,C. Parada
Cortina,J.V. GarciaRamos,Spectrochim. Acta, 1986, 42A, 729,andreferencestherein.[2] D. K. Breitinger, J.Mohr, H. Schukow, R. G. Schwab,
in A.M. Heyns(Ed.),ICORSCape 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. Schukow, J. Mol. Struct., 1997, 408/409, 287.

C-240 Neutron spectroscopyand computer simulation dynamicsof crystalline urea
I. Natkaniec

� � � , K. Parlinski� , K. Holderna-Natkaniec� , J.Mayer� ,�
FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia.� H. NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland.� Instituteof Physics,A. Mickiewicz University, 61-614Poznan,Poland.

Inelasticneutronscatteringexperimenton thepolycrystallinesamplesof urea,CO(NH� ) � andCO(ND� ) � , wereperformedat 20 K on theNERA
spectrometerat the IBR-2 pulsedreactorin Dubna. The neutronscatteringlow and the experimentaldensitiesof phononstatesG(Â ) were
determinedfor thevibrationalfrequenciesup to 2000cm� � . Combinedab initio directmethodandthegenericforcefield methodwereusedfor
computersimulationof thelatticeandinternaldynamicsof crystallineurea.Thepartialandtotalvibrationaldensityof statesandneutronscattering
cross-sectionswerecalculatedandcomparedwith the experimentalspectra.A satisfactoryagreementwasobtainedbetweenthe calculatedand
experimentalspectrain the rangeof the lattice vibrationsup to 200 cm� � . Thesespectraarevery little dependenton deuterationof the urea
molecule.Thesignificantisotopicshiftswereobservedfor theinternalvibrationsin thefrequency rangefrom 300to 1500cm� � . Thefrequencies
of thesevibrationsarein aworseagreementwith experimentthanlatticevibrations.However, thecalculatedintensitiesof internalmodesandtheir
isotopicshiftspermita reliableinterpretationof theexperimentalspectraandassignmentof thelow frequency internalmodes.
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C-241 Application of a isotopic contrast method for investigationof atomic dynamicsof polyatomic compounds.
PParshin

�
, M Zemlyanov

�
,�

RussianResearchCentre,Kurchatov institute,Instituteof Superconductivity andSolidStatePhysics
In standardexperimenton inelasticneutronscatteringon a polycrystallinesample,the informationaboutof atomicdynamicsof compoundcan
beobtainedonly at a level of averagedon all atomsof a neutron-weightedvibrationalspectrumG(E). Themethodof isotopiccontrastallows to
obtainthemoredetail data(at a level of partial vibration spectraof atomsof differentchemicalelements)aboutatomicdynamics.Themethod
basedon differenceof neutronscatteringcross-sectionsfor differentisotopesof thesamechemicalelementandallows to selectthecontribution
of this elementin G(E). The analysisof capabilitiesof the methodin researchesof atomicdynamicsof condencedmatteris carriedout. On an
exampleof binaryoxideCuOtheexperimentalimplementationof thismethodis demonstrated.Thepartialvibrationalspectrafor CuandO atoms
andphononspectrumof theoxidehave beenrecovered.Researchesof thedynamicalbehaviour of atomsof somechemicalelementsin HTSCand
relatedcompoundsarediscussed.

C-242 Mixed Lattice and Electronic Statesin High-TemperatureSuperconductors
R. J.McQueeney

�
, J.L. Sarrao

�
, P. G. Pagliuso

�
, P. W. Stephens� , R. Osborn� ,�

Los AlamosNationalLaboratory, LosAlamos,NM 87545USA� Departmentof PhysicsandAstronomy, StateUniversityof New York atStony Brook,Stony Brook,NY 11794USA� ArgonneNationalLaboratory, Argonne,IL 60439USA
Inelasticneutronscatteringmeasurementsarepresentedwhich show the abruptdevelopmentof new oxygenlattice vibrationsnearthe doping-
inducedmetal-insulatortransitionin La� �<m Srm CuO� . A direct correlationis establishedbetweentheselattice modesandtheelectronicsuscep-
tibility (asmeasuredby photoemission)inferring that suchmodesmix stronglywith charge fluctuations. This electron-latticecouplingcanbe
characterizedasa localizedone-dimensionalresponseof thelatticeto short-rangedmetallicchargefluctuations.

C-243 Neutron Diffraction Investigationof Structural Transitions in HTSC CompoundsInduced by FastNeutron Irradiation
V. Voronin

�
, B. Goshchitskii

�
,�

Instituteof MetalPhysicsUB RAS,Ekaterinburg, Russia
Usingthemethodof neutrondiffraction,structuralchangesin HTSCcompoundsdisorderedby fastneutronsat liquid nitrogentemperaturewere
investigated.Theexperimentswerecarriedoutwithoutsamplesreheatingabove80K (coldtransferof samplesfrom nitrogento nitrogen,measure-
menttemperature80 or 65 K). Thedefectsemerging underirradiationwith fastneutronsandstructuraldistortionsfollowing neutronirradiation
weredetermined.A relationbetweensuchchangesandchangesin theSCparameterswasfound.For thefirst timephasetransitionfrom rhombohe-
dral to tetragonalsymmetrywasdetectedin YBCO at totaloxygenconcentrationin acell equalto 7 (!). At irradiationfluenceincrease,amorphous
state(second-ordertransition)is realizedin HTSCcompounds.Thekineticsof recovery of theinitial structuralstatein theannealingtemperature
rangebetween80 to 800 K wasstudied. Work supportedby StateContractsof RF No. 107-1(00)-I(ContractNo. 07/01),No. 107-19(00)-,
Programof StateSupportto LeadingScientificSchoolsof RF No. 00-15-96581,andRFBRGrantNo. 01-02-16877.

C-244 Structural and magneticaspectsof the metal-insulator transition in Ca� �nm Sr m RuO �
O. Friedt

�
, M. Braden

� � � , G. André
�
, P. Adelmann� , S.Nakatsuji� , Y. Maeno��� � ,�

LaboratoireLéonBrillouin, CEA/CNRS,F-91191Gif-sur-YvetteCedex, France� ForschungszentrumKarlsruhe,IFP, Postfach3640,D-76021Karlsruhe,Germany� Departementof Physics,Kyoto University, Kyoto606-8502,Japan� CREST, JapanScienceandTechnologyCorporation,Kawaguchi,Saitama332-0012,Japan
Wehave studiedthephasediagramof Ca� �nm Srm RuO� over thewholeregionof : by neutronscatteringonpowderandsingle-crystallinesamples.
Theexperimentsrevealantiferromagneticorderandstructuraldistortionsof theidealK � NiF � structuretypecharacterisedby tilts androtationsof
theRuO� octahedra.Our resultsstronglysuggestthatthestructuraldistortionsof theisovalentsamplestunethemagneticaswell astheelectronic
behaviour. In particularwe observe for low Sr concentration( :�&¼�$= + ) characteristicchangesof the Ru-O bondsand tilt angleswhich are
associatedwith ametal-insulatortransitionandAFM ordering.Furtherthesuppressionof thetilt distortion,observedfor : ���$= ' , is accompanied
by a critical increaseof low-temperaturesusceptibility. Additionally we discussthephonondispersionandthemagneticexcitationsasa function
of Srcontent: .

C-245 Stripe order in La �EW � BE� BaI�W � � �A�<m Sr m CuO �
M Fujita

�
, H Goka

�
, K Yamada

�
,�

Institutefor ChemicalResearch,Kyoto university, Japan
We have carriedout systematicelasticneutronscatteringexperimentson singlecrystalsof La �EW � BE� BaI�W � � �A�nm Srm CuO� . In theLTT or Pccnphase
for x § 0.08chargeorderingpeaksfrom theso-calledparallelstripeorderareclearlyobserved in additionto magneticincommensuratepeaks.In
theLTO phasefor x 5 0.08,on theotherhand,only themagneticpeaksaredetected.Theobservedcloserelationbetweenthechargeorderingand
superconductivity in thissystemis adirectevidenceof strongsuppressionof superconductivity triggeredby chargelocalizationin theLTT or Pccn
structure.
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C-246 PhononSofteningin HTSC Cuprates fr om Lattice Coupling of a Corr elatedModel
T. Böttger

�
, K. Dichtel

�
,�

Institut für TheoretischePhysikundAstrophysikderUniversiẗat Kiel
Inelasticneutronscatteringexperimentsonphononsin HTSCCuprates(Pintschovius,Braden)show anomaloussofteningof acopperoxygenbond
stretchingmodeupondoping.We calculateby numericaldiagonalizationof a highly correlatedmodelthedependenceof energiesandcorrelation
functionson in planeoxygendisplacementsfor differentdislocationpatterns.An estimateof theelectronicallycausedfrequency reductionof the
bondstretchingphononat P¹��[]��= '>»Ú�$»Ú� c upondopingis given,exceedingeventheexperimentalvalue.A furthertheoreticalresultis somePeierls
dimerization,thatmeansnew oxygenequilibriumpositionsin dopedareas.
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C-247 A SrBPO � :Eu � S storagephosphor for neutron imaging
K. Sakasai

�
, M. Katagiri

�
, K. Toh

� � � , T. Nakamura
� � � , Y. Kondo� , H. Takahashi� , M. Nakazawa� ,�

AdvancedScienceResearchCenter, JapanAtomic Energy ResearchInstitute� Departmentof QuantumEngineeringandSystemScience,Univeristyof Tokyo� Departmentof AppliedPhysics,TohokuUniversity
A storagephosphormaterialsuchasSrBPO� :Eu� S hasbeeninvestigatedfor 2-dimensionalimagingusingpulsed-neutronsource.This phosphor
shows photostimulatedluminescence(PSL)by illumination of 632nm laserlight afterX-ray or alphaparticleirradiation.ThePSLintensitywas
proportionalto the irradiationtime. Thespectralcharacteristicsof thephosphoraresimilar to thoseof BaFBr:Eu� S . Oneof themostimportant
featuresof this phosphoris that it hasa low densitycomparedto that of BaFBr:Eu+.� . It is favorablefor discriminatingneutronsignal from
gamma-raysignalunderirradiationof pulsed-neutron.In addition,we foundthat this phosphoritself shows PSLfor neutronirradiationwithout
addingany neutronsensitive materialssuchasGd. ThePSLintensityperneutronflux wasproportionalto E � I�W � , whereE is neutronenergy. The
neutronsensitivity wasincreasedby usingenrichedboroninsteadof naturalboron.

C-248 Designand Performanceof the Spallation Neutron SourceBackscatteringSpectrometer
K Herwig

�
,�

OakRidgeNationalLaboratory
Whenthe SpallationNeutronSourceis operationalin 2006at Oak RidgeNationalLaboratory, it will provide the most intensepulsedneutron
beamsin theworld for research.Thispaperdescribestheexpectedperformanceof thenearbackscattering,crystal-analyzerspectrometerdesigned
to provide extremelyhigh energy resolutionat the elasticpeak(  E=2.2-2.7� eV, varying with sampledimension). The designrequiresa long
initial guidesectionof 84m from moderatorto samplein orderto achieve therequisitetiming resolution.Thedesignis optimizedfor quasielastic
scatteringbut will provide0.1%resolutionin energy transfer, E, up to E=18meV. Thisspectrometerwill provideanunprecedenteddynamicrange
neartheelasticpeakof -258� eV¡E¡258� eV. For experimentsthatrequirethefull dynamicrangeavailableatcomparablereactorbasedinstruments
(or greater),we expectthisspectrometerto have aneffective countrate 100timesthatof thecurrentbestspectrometers.

C-249 A Chopper Spectrometer for the Spallation Neutron Source
D. L. Abernathy

�
,�

SpallationNeutronSource,OakRidgeNationalLaboratory, OakRidgeTN 37831,USA
A high-resolution,direct-geometryspectrometeris being designedfor the SpallationNeutronSourcecurrently underconstructionin the US.
An elasticresolutionaslow as1% (FWHM) will be achieved with incidentenergiesfrom 10 meV to over 1 eV. The instrumentwill view the
ambient-temperaturewatermoderator. Preliminarycalculationsshow that taperedneutronguidesin the primary flightpath from moderatorto
samplewill increasetheflux on thesampleby up to a factorof 10 for thelowestenergies.Samplerotationandtilt stageswill enhancecapabilities
for singlecrystalresearch,andanoscillatingradial collimatorwill cut backgroundfrom complex sampleenvironmentequipment.Thedetector
array, composedof linearposition-sensitive He detectors,will spanat leastonesteradianof solid angle,almosttwice thatof any existing chopper
spectrometer. Areasof sciencecoveredby this instrumentinclude magneticsystems,molecularand lattice dynamics,superconductivity and
quantumfluids, for example.

C-250 Proposalfor a chopperspectrometerwith very high energy resolution
K. Ohoyama

�
, S. Itoh� , T. Otomo� , T. Osakabe� , J.Suzuki� , M. Matsuda� , K. Kuwahara� , M. Arai � ,�

Institutefor MaterialsResearch,TohokuUniv., Sendai980-8577,Japan� Institutefor MaterialsStructureScience,KEK, Tsukuba305-0801,Japan� AdvancedScienceResearchCenter, JAERI, Tokai,319-1195,Japan� Departmentof Physics,Tokyo MetropolitanUniv., Hachioji 192-0397,Japan
We proposevery high energy resolutionchopperspectrometersfor theJointProjectin Japan.Usinga chopperspectrometerwith a doubleFermi
choppersystem,onecancontrolenergy resolutionfunctionarbitrarily, andobtainvery high energy resolution.Resultsof simulationcalculation
by McStasindicatethat  "ê.# �ë L of 0.2%mustbefeasible.Becauseof its large ���4Â space,veryhigh resolutionchopperspectrometersbecome
powerful tool for studyin widescientificfields.

C-251 High counting rate 2-dimensionalneutron imaging method using rectangularscintillators with WLS fibers
K TOH

� � � , M KATAGIRI
�
, K SAKASAI

�
, M MATSUBAYASHI

�
, A BIRUMACHI

�
, T NAKAMURA

� � � , H TAKAHASHI � , M NAKAZAWA � ,�
JapanAtomic Energy ResearchInstitute� Universityof Tokyo

Wehave developeda 2-dimensionalneutronimagingmethodusingrectangularscintillatorswith WLS fibersfor neutronscatteringexperimentsin
a next-generationhigh-intensepulsed-neutronsource.In themethod,rectangularscintillatorsarearrangedat longitudinaldirectionandtransverse
directionandWLS fibersarearrangedon the four sidesof thesescintillators. Luminescencesgeneratedin the scintillator areabsorbedby the
four fibersandwavelength-shiftedluminescencesaredetectedby multi-channelphotomultipliers.Thepositionof incidentneutronis decidedby
coincidenceof thefour signals.By preliminaryexperimentsusing5 mm x 5 mm x 2 mmt � Li glassscintillatorsand0.5mmf WLS fibers,it was
concludedthatdetectionefficiency for thermalneutronwas13%andthemaximumcountingratefor eachpixel was3 Mcpswith thecoincidence
time of 200ns.

C-252 MC simulationsof reflectometersat reactorand spallation sources
K. Lieutenant

�
, H. Fritzsche

�
, F. Mezei

�
,�

Hahn-Meitner-Institut Berlin, Germany
We simulatedspectraof reflectometersinstalledon pulsedsourcesasthey areplannedfor theESS(5 MW 50 Hz shortpulse,1 MW 10 Hz short
pulse,and5 MW 16.7Hz long pulse);for eachof thesourcesa coupledmoderatorwasused.For comparisonof spallationandreactorsources,
we simulatedaninstrumentwith equivalentparametersinstalledon a reactorsourcewith a neutronflux of theILL. For comparabilityof thedata,
constantwavelengthandangularresolutions(of 3% and8%) wereusedfor all instruments.The intensityat the detectorwasdeterminedasa
functionof themomentumtransferfor avirtual sampleof total reflectivity andfor deuteratedwater. Finally it wascalculatedhow long it takesfor
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eachsourceto measurethe entirespectrumwith a given statisticalaccuracy. Bestresultswereobtainedat the50 Hz shortpulsesourceandthe
long pulsesource,while the10Hz sourceperformedworse.Themeasuringtime calculatedfor thereactorsourcewasthelongest.

C-253 VULCAN, a dedicatedengineeringdiffractometer at the SNS
X.-L. Wang

�
,�

SpallationNeutronSource,701ScarboroRoad,OakRidgeNationalLaboratory, OakRidge,TN 37830,USA
VULCAN, theSNSengineeringdiffractometer, is designedto tacklea broadrangeof problemsin engineeringmaterials.Theprimaryuseof the
instrumentis for stress-relatedstudies,includingmappingof residualstressdistribution in componentsandthestudyof materialsresponseunder
appliedload. For mappingexperiments,themeasurementtime with a samplingvolumeof 1 mm� will beminutes.This will make possiblepara-
metricstudiesof componentssubjectedto differentfabricationor operatingconditions.To enablein-situ loadingstudies,load-frameandfurnaces
will be an integratedpart of the instrument. With its high flux anda large detectorarray, VULCAN is alsoideally suitedfor determinationof
textureandtransformationkinetics.A 2D position-sensitive detectorplaceddownstreamwill enablesmallangleneutronscatteringmeasurements
providing informationof the microstructure.Whenthe diffraction andSANS dataarecollectedtogether, this instrumentwill be a greattool to
understandtheintricateinterplaybetweenstress,texture,andmicrostructurein engineeringmaterials.
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C-254 Low-fr equencydynamical responseof confinedwater in normal and supercooledregionby IINS
V. Crupi

�
, D. Majolino

�
, P. Migliardo

�
, V. Venuti

�
, A. J.Dianoux� ,�

PhysicsDepartment,MessinaUniversity, P.O.BOX 55,98166,Messina,Italy� ILL, Grenoble,France
We analysedIINS spectraon water in a nanoporousGelsil matrix. The obtainedâ*[ìÂ c , the one-phononamplitude-weightedprotonvibrational
densityof states,shows, in theregion 0-150meV, thetranslationalandrotational(librational)hinderedcollective modes,for confinedwaterin the
T-range+40� Cír9�' � C. Thesemodesarerelative to intermolecularvibrationsH-bondimposedand,varying thehydrationpercentageN/N I from
100%to 5%, we quantify, for thefirst time, theevolution of the threelibrational bandswith T andN/N I , revealingthat the libration connected
with the lowestmomentof inertia increasesenormouslywhenN/N I is lowered,whereasthebond-bendingand-stretchingmodesbecomemore
andmoreattenuated,indicating that the C�Mî tetrahedralsymmetryis lost in water tightly bondedto surface. A critical comparisonwith other
spectroscopicandMD resultsis presented.

C-255 Short-range and medium-rangeOrder in molten Ga-Tl Alloys
Th. Halm

�
, J.NomssiNzali

�
, W. Hoyer

�
, R.P. May� , M. Bionducci� ,�

TU Chemnitz,Institut für Physik,01907Chemnitz,Germany� Institut Laue-Langevin, PB156,38042Grenoble,France� LaboratoireLeonBrillouin, C.E.deSaclay, 91191Gif-sur-Yvette,France
The moltenphaseof Ga-Tl alloys wasinvestigatedby neutronsmall- andwide-anglescatteringaroundthe miscibility gapwhich occursin the
liquid stateof this binarysystem.For thealloys containing35,40 and45 at.%Tl anincreaseof thesmall-anglescatteringintensitywasobserved
as the temperatureis decreasedandapproachesthe temperatureat the binodalcurve. This behaviour is regardedasa resultof fluctuationsin
concentrationandtheOrnstein-Zernike formalismwasappliedonthescatteringintensityatsmallmomentumtransferQ. A temperature-dependent
correlationlengthwasderivedandvaluesfor thecritical exponentsgammaandu wereestimated.Thewide-angleneutronscatteringintensityof
thealloy with 40at.%Tl shows,however, no temperature-dependentbehaviour in theconsideredtemperaturerangenearthebinodalcurve.

C-256 Quantification of thermal motions in the Purple Membrane
U. Lehnert

� � �A� � , V. Réat� , B. Kessler� , D. Oesterhelt� , G. Zaccai��� ��
Institut Laue-Langevin, 38042GrenobleCedex 9, France� Max-PlanckInstituteof Biochemistry, 82152Martinsried,Germany� Institut deBiologieStructurale,38027GrenobleCedex1, France� Institut dePharmacologieetBiologie Structurale,31077Toulouse,France

Local atomic motionsin Bacteriorhodopsin(BR), the membraneprotein in PurpleMembranesof Halobacterium salinarum were studiedby
incoherentneutronscattering.Theanalysedsampleconsistedof fully deuteratedPurpleMembraneswith BR containingH-retinal,H-tryptophan,
andH-methionine.Theselabelledgroupsarepresentin theretinalbindingpocket andtheextracellularpartof BR. By usingincoherentneutron
scatteringon two different backscatteringinstrumentsat the ILL we determinedthe meansquaredisplacementsof small and large amplitude
motionsasafunctionof temperaturefor labelledaswell ascompletelyhydrogenatedPM samplesatdifferenthydrationstates.Weshowedthatthe
dynamicsof this labelledselectedpartis morerigid andinfluencedby temperatureandhydrationin a differentway thanthemembraneglobally.

C-257 Neutronreflectivity studyof biofunctional assembliesat lipid interfacesthr oughrecombinantsphericalbacterial proteinLumazine
Synthase
M. Tristl

�
, I. Haase� , S.Marx

�
, L. T. Lee� , M. Fischer� , E. Sackmann

��
PhysikDepartment,TechnischeUniversiẗat München,JamesFranckStr.D-85748Garching,Germany� Lehrstuhlfür OrganischeChemieundBiochemie,TechnischeUniversiẗat München,Lichtenbergstr. 4, 85748Garching,Germany� LaboratoireLéonBrillouin (CEA-CNRS),France

A novel strategy to constructbiomimeticassembliesof bio macromoleculesto phospholipidmembranesis presented.It is basedon thesurface
anchoringof 15 nm capsidsof bacteriallumazinesynthase(LuSy) which arecoupledto phospholipidsexhibiting differentfunctionalheadgroups
like biotin andNi chelatorcomplexes. In this feasibility studywe probetheadsorptiondynamicsof LuSy moleculesunderdifferentbindingcon-
ditions.We usedLuSy functionalisedwith differentkey-lock like bindingmechanisms.We alsostudiedthedependency of theadsorptionprocess
on theconcentrationof a lipopolymer(phospholipidwith polyethyleneglycol headgroupcalledPEG)at theinterface.

C-258 The Mockup Testsof Cylindrical Annulus Type Moderator Cell for DevelopingTRR-II CNS
C. H. Lee

�
, T. Kawai� , Y. K. Chan

�
, D. J.Lee

��
Instituteof NuclearEnergy Research,P.O.Box 3-3,Lungtan32500,Taiwan� ResearchReactorInstitute,Kyoto University, Kumatori-cho,Sennan-gunOsaka590-0449,Japan

The Taiwan ResearchReactormodifiedproject (TRR-II) with a vertical Cold NeutronSource(CNS) is carryingout at the Instituteof Nuclear
Energy Research(INER). A two-phasethermosiphonloop consistsof a cylindrical annulusmoderatorcell, a singlemoderatortransfertubeand
a condenser. A cylindrical annulusmoderatorcell consistsof an outershell andan inner shell of which a bottompart is open. An inner shell
is expectedto containonly hydrogenvaporandan outershell to containboiling liquid hydrogenat 1.2 bar and20.7 K for giving an optimum
moderationfor coldneutrons.A full-scalemockuptestfacility with liquid nitrogenasaworkingfluid wasdesignedandmadeof glassfor verifying
the conditionsto get the statementionedabove. The electricalheatersareusedfor simulatingnuclearheatload of a moderatorcell including
hydrogenmoderator, and the liquid level in the inner shell wasmeasureddirectly asa function of the heaterinput. The resultsregardingthe
visualizationof the two-phaseflow patternsin the cylindrical annulsand the void distribution in the liquid nitrogenof the outershell against
variationsof heatloadwill bepresented.It is reportedalsohow to control thestatein which theinnershellcontainsonly hydrogenvaporandthe
outershell liquid hydrogenin thepracticalTRR-II CNSfacility.

C-259 Dynamicsof proteinsat low temperatures:Fibr ousvs. globular
L. Foucat

�
, J.-P. Renou

�
, C. Tengroth� , S.Janssen� , H. D. Middendorf��

Institut Nationaldela RechercheAgronomique,F-63122St.-Geǹes-Champanelle,France� Departmentof Chemistry, PrincetonUniversity, PrincetonNJ08544,USA
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� PaulScherrerInstitut,Villigen, CH-5232,Switzerland� ClarendonLaboratory, Departmentof Physics,Universityof Oxford,OxfordOX1 3PU,UK
We have measuredquasielasticneutronscatteringfrom H � O-hydratedcollagen(Charolaiscalves)andhaemoglobin(human)between80 and270
K, using the focusingt.o.f. spectrometerFOCUSat PSI and the backscatteringspectrometerIRIS at ISIS. The dataconsistof setsof nearly
elasticpeaksshowing (i) Q,T-dependentdecreasesin window-integratedintensities

³<ïñð []�b»×i c proportionalto effective Debye-Waller factors,and
(ii) small lineshapechangesdueto varioustypesof protonmotionswith characteristictimesin thens to 10 psregion. Relative to haemoglobin,
the 200 K dynamictransitionis shiftedupwardsby 20-25K in collagen,and the T-dependenceof m.-sq. protondisplacementsderived from³Cïñð []�x»Éi c suggeststhat in triple-helicalsystemstheremaybethreeratherthantwo regimes:oneregion up to 120K (probablypurelyharmonic),
an intermediatequasi-harmonicregion with a linear dependenceup to 240 K, followed by a steepernonlinearrise similar to that in globular
proteins. Lineshapeanalysesshow that small ”core” broadeningsareobservablealreadyaround100 K, distinct from wing broadeningswhich
consistof low-intensitybut muchwider shouldersdevelopingabove 210K.


