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Motivation

Phenomenan the magnetictunnel junctions C UHVconditions basepressurel0-9mbar Standard UHV sample characterisation methods Low
C Cleavedand polishedMgOsubstrates Energy Electron Diffraction (LEED)and Auger Electron
C TunnelingMagnetoresistancg TMR) C Molecularbeamepitaxy SpectroscopyfAESEnablinggrowth investigation
C Interlayer Exchangesoupling(IEC) Additionaly
MgO Electron
aredirectlydependent orthe gquality of the MgOtunnel barrierandthe 57Fe, 56Fe effusion beam evaporator ScanningfunnelingMicroscopy(STM)

interfaces betweenFe andvigQO. cells C Morphologyinvestigation
- ‘ C Sensitivao electronicproperties

= > - of the samples
Fe(001) mmmp Fe(001) 4mmm
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C Probingof the hyperfinefields

at the interfaces

C Isotopicsensitivity(°’Fe)

M. Mizuguchiet al. found that MgO barrieries thinner than 5ML were - Substrate C Applicableto submonolayers

imperfect [1]. In the study of M. Klauaet. al. the monolayerof MgO was andburried interfaces

completedin the 3.8 ML film, showingnearlyperfectlayer by layergrowth

of MgOonto Fel2]. ToenableMgOevaporationusingEBVMgO Magneto-optic Kerr Effect(MOKE)

wasencapsulatedn tantalumfoil. C Magneticproperitesof the samples
Theaim of this studywasto prepareand characterizaultrathin MgOlayers In this setup, the foil is heatedup by C IEQnvestigation

on Fe01) with the greatestattention paid on the continuity of MgOfilms. electrons andtransfers the heatto MgQO.

" metal/ oxide layers

Resultsl: growth & morphology

Doesthe morphologyof Felayerinfluencethe quality of MgO depositedon it? Is FeOlayer formed when MgOis depositedon Fe?

STMmeasurementsvere performedfor different Felayerpreparationmethods CEMSneasuremenshowsthe chemical state of’/Featomslocatedat the MgQ'Fe interface
All MgOfilms were depositedat RT.
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Resultsll: magnetism
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Antiferromagneticcouplingexistsfor two Felayersseparatedoy MgO barrier asthin asH

26 mV

Conclusions

C Morphologyof Felayerdoesnot influencedirectlythe quality of MgObarrier.
MgOasthin as 0.5 ML{m 3eemsto createa continous oxide layer. C Judgingon STMMgOasthin as 0.5 Mlseemdo createa continousoxidebarrier.
C CEMS3neasurementgrovesthat almost0.5 ML of Fat the interfaceis oxidizedin the
Allthe showedSTMscansare 100x100 nm. form of FeQ whichis consistentwith previousstudies[3].
C IEGnvestigationusingMOKEshowsthatH )  dMgQAilm ereatesa continousoxide

barrier Basedon STM and CEMB8sultswe canconcludethat the continousoxidelayeris
composedof both MgOandFeQ
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