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Perpendicular magnetic anisotropy and interfacial Dzyaloshinskii-
Moriya interaction in exchange biased Au/Co/NiO layered system 

 
Perpendicular magnetic anisotropy is strongly required, in particular for giant magnetoresistance or 
tunnel magnetoresistance based devices for magnetic recording and magnetic random access 
memory. Therefore, a lot of interest is devoted to control magnetization direction. 
 
Recently, it was shown that the magnetic easy axis of ferromagnetic (FM) layers can be changed from 
in-plane to out-of-plane due to the collinear [1] or perpendicular [2] coupling between FM and 
antiferromagnet (AFM) at the AFM/FM interface. In those cases the exchange couplings were 
investigated in the epitaxially grown layer, however, from the application point of view, it is important 
to control the anisotropy in non-epitaxial layer system. Therefore we focused to investigate the 
polycrystalline Au/Co/NiO/Au system, where we found that the NiO layer drives the magnetization of 
the Co layer to be oriented perpendicularly to the sample plane due to a strong increase of surface 
contribution to the effective magnetic anisotropy [3]. As a consequence, the spin reorientation 
transition occurs from out-of-plane to easy-plane for much thicker Co layer when the Co layer is 
covered with NiO layer as compared to covered with Au. Simultaneously, an increase of coercivity field 
and significant perpendicular exchange bias field was observed. Additionally, we show that in this 
system due to breaking the symmetry of the Co interfaces the interfacial Dzyaloshinskii-Moriya 
interaction (DMI) is present. Using polar magneto-optical Kerr effect (PMOKE) measurements we show 
that in the exchange-biased Au/Co/NiO layer system the Néel domain wall (N-DW) with clockwise 
chirality is stabilized by a strong negative DMI. In such system, the DMI and as a consequence chirality 
of N-DWs are independent of the direction of perpendicular interlayer exchange bias coupling [4]. 
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