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Report:

As a further step towards better understanding spin-flop, finite stacking and domain transformation phenom-
ena in antiferromagneticdly (AF) coupled multilayers by Synchrotron Mdssauer Refledrometry (SMR), a
projed referred to as ‘Dired Observation of Surface Spin Flop Transtions in Magnetic Superlattices’, we
used SMR to study spin-flop phenomena and their consequences in MgO/[Befer]atices.

First we dtempted to diredly demonstrate the jump in the orientation of the individual layer magnetisation
during the surfacespin flop (SS) trangtion. For this purpose two samples of uniaxial magnetic anisotropy,
viz. MgO(110)/Cr(80A)/[Fe(22A)/Cr(12.5A)]10 with the resonant isotope *’Fe in the 1%/3 and the 2"/4™ Fe
layers, respedively, were prepared with moleaular beam epitaxy. Magnetisation measurements owed that
the samples were attiferromagneticaly coupled so that there was a dhance to diredly observe the SS- by
SMR.

The samples were placed in the variable temperature insert of a superconducting split-coil cryostat which was
mounted on a one-circle goniometer. The prompt X-ray refledivity showed strongly damped Kiessg fringes
and almost no sign of a structural Bragg peak. No delayed photons could be deteded in the total refledion re-
gion. Thiswas a dea sign of an unexpededly high interfaceroughnessand/or interdiffusion which forced us
to discontinue experiments on these samples.

In the rest of the beantime we peformed off-speallar SMR experiments on a

MgO(002)/[>"Fe(26A)/Cr(13A)] 0 superlattice with fourfold in-plane magnetocrystalline anisotropy at the first

order AF refledion of an angle of 20 = 0.80° in various magnetic fields. The purpose of this measurement

was to ched the feasihility of such kind of experiments and to see whether and to which extent the off-

speaular nuclea resonant scatering was ensitive to the magnetic field. The number of prompt photons from

eledronic scatering and the time integrated number of delayed photons from the nuclea resonant scatering
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processwere recorded as a function of the angle of grazng incidence w in the range from 0 to 2@. The off-
specular scattarg shown in Fig. 1. had a very surprising magnetic-field-history dependence.
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Fig. 1. Off-speaular SMR scans a the AF refledion of a
MgO(001)/[*'Fe(25R)/Cr(14A)],0 ML: & smal-domain state,
b) large-domain state.
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