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The Fe/MgO interface is essential in spintronics as it shows giant tunneling magnetoresistance (TMR) 

and strong perpendicular magnetic anisotropy (PMA). A recent study [1] demonstrated that the insertion of 

an ultra-thin LiF layer between the Fe and MgO layers enhances PMA significantly while maintaining 

TMR. To reveal the origin of the enhancement, in the present study, we perform x-ray magnetic circular 

dichroism (XMCD) measurements on Fe/LiF/MgO multilayers.  

The Fe/LiF/MgO multilayers were grown on single-crystalline MgO(001) substrates by molecular beam 

epitaxy [Fig. 1(a)]. XMCD measurements were performed at the beamline BL-16A in the Photon Factory. 

The magnetic fields of 5 T were applied parallel to incident x-rays, and the surface normal direction were 

either parallel to the incident x rays or tilted by 70 degrees. The obtained anisotropy of the orbital magnetic 

moment relative to the spin magnetic moment is plotted in Fig. 1(b) together with the coercive fields. We 

find that the LiF insertion increases the orbital magnetic moment anisotropy and thus the PMA energy. We 

attribute the strengthened orbital magnetic moment anisotropy to improved interface quality or a reinforced 

electron localization and orbital polarization at the Fe/LiF interface [2]. 
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Fig. 1. (a) Sample structure. (b) Anisotropy of the ratio of orbital magnetic moment to the spin magnetic 

moment in comparison with the coercive fields. 
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