ExperimentaReportSI556
Spin Structure of Fcc-Fe/Cu(001) Superlattices

Theaimof thisexperimentwastheinvesticationof magnetiarderingin «y - Fefilms
on Cu(001)atlow temperatureby nuclearesonanscatteringNRS)andto search
for antiferromagnetisnm ~ - Fe by looking for magneticsuperlatticaeflections.
To stabilizea sufficiently large amountof fcc - Fe we have grown Fe/Cusuperlat-
ticeswith alargenumberof bilayerswheretheindividual Felayerthicknesglid not
exceedthe critical thicknessfor transformatiorinto the bcc phase.The crytalline
guality of the samplewaschecledin our labsandappearedo be very promising
for this experiment.

Fromthis obsenationwe have derivedthecountrateestimategjivenin theproposal
thatwerein therangeof 1 Hz. However, we could not achieve thesevaluesin the
experiment. This is mostprobablyrelatedto the surfaceroughnes®f the sample
thatpartially destryedthespatialphasecoherencéetweertheindividual Felayers
in the multilayer This, however, is mandatoryfor a superlatticereflectionto build
up. The previous x-ray diffraction experimentsn the lab just shaved the average
structurefactorof the individual Fe layers. Due to this effect, we could not reach
a resonantountratefrom the samplethatallowed to obtaininformationaboutthe
magneticstructureof fcc Fe.

Instead,we investicateda relatedsystem.~y - Feand~ - Fg,0O5; canbe stabilized
In nanoparticleprecipitatesn a Cu matrix [1]. We have preparedhe latter sam-
ple for comparatre studies. In the remainingbeamtimewe could perform a for-
wardscatteringexperimentjnvesticatingthe superparamagnetrelaxationof these
nanoparticlesThe experimentaldataareshavn in the subsequenpictures.Fig. 1
shaws time spectraof NRS asa function of temperatureshowving the transitionto
amagneticallyorderedstateat a temperaturef about10 K, which is the blocking
temperaturef the particles. Fig. 2 shavs thetime-integral delayedintensityasa
function of temperaturepbtainedduring a periodof 30 min while the samplewas
cooleddown. Theblockingtemperaturés marked by a strongdropin thecountrate
over two ordersof magnitudewith decreasingemperature.

In conclusiontheexperimentnasshavn thatNRSis avery sensitve probeof mag-
netic relaxationphenomenaegspeciallyin the thermal-scammode. This is anim-
portantadvantageover corventionalMossbauespectroscoy wherecomparable
informationfrom suchdilute systemsanbe obtainedonly over a periodof several
days.Thus,NRS hasthe potentialto investigatethe magnetiaelaxationbehaiour
asafunction of externalparametersThis is very importantfor the investigation of
nanoparticlesvith respecto applicationse.g.,in thefield of magnetiaddatastorage.

[1] T. Ezawaetal., PhysicaB 161(1989)281;W. Keuneetal., PhysicaB 161(1989)269
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Figurel: Time spectraof nuclearresonanforwardscatteringrom + - Fg,O3 precipitatesn Cu.
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Figure2: Time integrateddelayedsignalasfunctionof temperature



