
K. Drogowska1, M. KrupiŒski2, A. Polit2, Y. Zabila2, M. Perzanowski2, 

M. Wolny - Marszağek2, Z. Tarnawski1, N. -T. H. Kim-Ngan3, A.G. Balogh4, J. Brºtz4

1 Faculty of Physics and Applied Computer Science, AGH University of Science and Technology, 30 059 Krak·w, Poland
2The H. NiewodniczaŒski Institute of Nuclear Physics, Polish Academy of Sciences, 31 342 Krak·w, Poland

3 Institute of Physics, Pedagogical University, 30 084 Krak·w, Poland
4Institute of Materials Science, Darmstadt University of Technology, 64287 Darmstadt, Germany

STRUCTURE AND SURFACE MORPHOLOGY 

OF ANNEALED AND IRRADIATED 

FePdTHIN ALLOY FILMS
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Motivation

As deposited:

Surface image of asdeposited film 

with single, homogenous Pdor Fe

layer 

After annealing:

De-wetting process was observed,

resulting in creation of regular

nanoparticlesand islandswith sizes

about 200-300 nm and heights of

100-150nm.

FePdL10 orderedalloys are highly expectedas forthcoming

high density recording materials, since they reveal a large

perpendicular magneto-crystalline anisotropy. One of the

successfulmethods,which allows to obtain highly ordered

alloy, is a subsequentdepositionof Fe andPd layers,followed

by annealingat high temperatureor anotherlayer mixing e.g.

by irradiation.

Experimental Methods

Thede-wettingprocess was observed 

both for FePd alloy filmsand for pure

Fe and Pd films. 

1MeV Kr+ ion irradiation

leads to an interdiffusion

at the alloy/substrate

interface.

IrradiationAnnealing

Samplepreparation
Samplepreparationwasdonein anultrahigh-vacuumsystemat pressuresbelow10-8 Pa.

Si(100) wafers,coveredby SiO2, were ultrasonicallycleanedin organicsolventsand

rinsed in deionisedwater. Fe/Pdmultilayerswith total thicknessof 10 nm havebeen

obtainedby sequentialthermal evaporationof Fe and Pd in a MBE set-up at rates

between0.2 and 0.5 ML/min and under working pressurein the range of 10-7 Pa.

Sampleswith pure Fe and pure Pd layerswere depositedin the sameconditions. We

haveinvestigatedthe samplesin threedifferent states; 1) as deposited,after annealing

usingRapidThermalAnnealing(RTA), andafterirradiation by 1 MeV Kr+ ions.
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XRR analysis providesa layerthickness(9 nm), roughness

(0.9 nmfor Pdand 0.6 nmfor Fe)and density(12.3 g/cm3

for Pdand  7.9 g/cm3 for Fe)of each layer.

Annealingleadsto theformation of island-structureand/or

regular nanoparticleson the film surface. It causesa

broadeningof thepeaksobservedin the RBS spectra. This

effect is more enhancedin the case of Pd, since this

elementhasahigh tendencyto de-wetting.

1. Thermal annealinginducedthe creationof L10 tetragonalstructurein FePdthin film

alloys.

2. High temperatureannealingpromotedthe alloy de-wetting process,resulting in the

formationof regularnanoparticlesandislandson thefilm surface.

3.Interdiffusionat the alloy/substrateinterfacewasobservedafter irradiationby 1MeV Kr+

ion beam.
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