
Phenomenain the magnetictunnel junctions:

ÇTunnelingMagnetoresistance(TMR)
ÇInterlayer Exchange coupling(IEC)

aredirectlydependent on the qualityof the MgOtunnel barrierand the
interfaces betweenFe and MgO.

M. Mizuguchiet al. found that MgO barrieries thinner than 5ML were
imperfect [1]. In the study of M. Klauaet. al. the monolayerof MgO was
completedin the 3.8 MLfilm, showingnearlyperfect layer- by layergrowth
of MgOonto Fe[2].

Theaim of this studywasto prepareandcharacterizeultrathin MgOlayers
on Fe(001) with the greatestattention paidon the continuityof MgOfilms.

Standard UHV sample characterisation methods: Low
Energy Electron Diffraction (LEED)and Auger Electron
Spectroscopy(AES)enablinggrowth investigation.
Additionaly:

ScanningTunnelingMicroscopy(STM)
ÇMorphologyinvestigation
ÇSensitiveto electronic properties
of the samples

ConversionElectronaǀǎǎōŀǳŜǊSpectroscopy(CEMS)
ÇProbingof the hyperfinefields
at the interfaces
ÇIsotopicsensitivity(57Fe)
ÇApplicableto submonolayers
and burried interfaces

Magneto-optic KerrEffect(MOKE)
ÇMagneticproperitesof the samples
Ç IEC investigation

ÇMorphologyof Fe layerdoesnot influence directlythe qualityof MgObarrier. 
ÇJudgingon STM, MgOas thin as 0.5 ML seemsto createa continousoxidebarrier.
ÇCEMS measurementsprovesthat almost0.5 ML of Fe at the interfaceisoxidizedin the
form of FeO, whichisconsistentwith previousstudies[3]. 
ÇIEC investigationusingMOKE showsthatн ) όмa[ύ MgOfilm createsa continousoxide
barrier. Basedon STM and CEMS resultswe canconcludethat the continousoxidelayeris
composedof both MgOand FeO.
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Experiment

ÇUHV conditions, basepressure10-10 mbar
ÇCleavedand polishedMgOsubstrates
ÇMolecularbeamepitaxy

To enableMgOevaporationusingEBV, MgO
was encapsulatedin tantalumfoil. 
In this setup, the foil isheatedup by 
electrons and transfers the heat to MgO.
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MgOas thin as 0.5 ML (~м )ύ seemsto createa continousoxide layer. 

IsFeOlayer formed when MgOis depositedon Fe? Doesthe morphologyof Fe layer influence the quality of MgOdepositedon it?

Remanenceand saturationfieldsderivedfrom MOKE loops: 

Antiferromagneticcouplingexistsfor two Fe layersseparatedby MgObarrier as thin as н )Φ 

IEC measurementsfor a wedgedsampleusingMOKE :
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STM measurementswereperformedfor different Fe layerpreparationmethods.
All MgOfilmsweredepositedat RT.  

CEMS measurementshowsthe chemical state of 57Fe atomslocatedat the MgO/Fe interface

All the showedSTM scansare100x100 nm.   
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