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Synthesis of multilayers composed of alternating transition metal and metal oxide sublayers 
with the atomic scale thickness, forming so- called superlattice structure, should allow to 
integrate magnetic and electric properties of individual sublayers. Such a concept has been 
successfully applied in case of metallic superlattices [1] and within this report we 
experimentally show that Fe/MgO superlattice structure exhibits room temperature 
ferromagnetic order combined with perpendicular magnetic anisotropy when the Fe and MgO 
thicknesses are appropriately adjusted. 
 [FeK/(MgO)M]N multilayers were grown by molecular beam epitaxy on MgO(001) single 
crystal substrate for the different Fe and MgO thicknesses and various repetition numbers N. 
Symbols K and M denotes number of monolayers and parameterize the Fe and MgO 
sublayer thickness, respectively. Analysis of the room temperature conversion electron 
Mössbauer spectroscopy (CEMS) spectra measured for [Fe2/(MgO)2]10 and [Fe4/(MgO)2]10 
indicates transition from paramagnetic to ordered magnetic state as a function of Fe sublayer 
thickness. Moreover CEMS spectra accumulated for multilayers with varying MgO thickness 
indicate clearly polar spin reorientation transition (SRT) between in plane magnetization 
direction for [Fe4/(MgO)2]10 and out of plane magnetization state for [Fe4/(MgO)3]10. In 
addition with increasing repetition number N the enhancement of perpendicular magnetic 
anisotropy has been found. In the Figure 1 (left panel) the CEMS spectrum of the 
[Fe4/(MgO)3]20 system is shown revealing an out-of plane magnetization via the lowered 
intensity of the second and fifth lines. The corresponding magnetic hysteresis curves of the 
[Fe4/(MgO)3]20 superlattice measured with the longitudinal and polar MOKE(Figure1 right 
panel) are both characterized by high saturation field and low remanence. Such a result is 
indicative for the complicated magnetic domain structure (stripe domains) that can be 
additionally convoluted with a non-ferromagnetic interaction between Fe sublayers. 
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