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The Dzyaloshinskii-Moriya Interaction (DMI) in materials with perpendicular magnetic anisotropy (PMA) has been of intense interest recently due
to its critical role in controlling novel spin textures. Of particular interest
is the nature of the DMI in Co/TM (TM=transition metal) multilayer films.
Depending on the sign of the interaction, the domain wall chirality can be
controlled [1]. We compare the magnetization reversal behavior and domain
walls of two exchange spring (Co/Pd)30 multilayer samples. Both samples
have two different Co layer thicknesses (0.4 and 0.8 nm) and constant Pd
thickness (1 nm). The first (two-phase) sample has the varying Co layers
segregated in the stack with the bottom 15 layers having high perpendicular
anisotropy 0.4 nm Co and the top having magnetically softer 0.8 nm Co. The
second (alternating) sample interweaves the hard and soft PMA Co layers.
Hysteresis loop and first order reversal curve (FORC) measurements for
both samples show characteristics of the typical domain nucleation/propagation/annihilation process typical for Co/TM multilayers in this thickness
regime. The FORC switching field distribution clearly shows easier domain
nucleation for the two-phase sample. Using scanning electron microscopy
with polarization analysis (SEMPA) we have investigated both the in-plane
and out-of-plane domain topographies. At remanence (after saturation), both
samples have the typical labyrinth domain pattern found in Co/TM multilayers with PMA [2]. The alternating sample has smaller domains on average
and a small amount of in-plane magnetization. Superimposing the in-plane
magnetization vector field shows that the in-plane contribution of the magnetization results from domain walls which point exclusively from the dark
(down) domains to the light (up) domains. In contrast, the two-phase sample
has significantly more in-plane magnetization. Interestingly, the in-plane
vector field for this sample has domain walls with both wall chiralities, i.e.
pointing from down to up AND from up to down. The chirality is a consequence of the DMI. The additional in-plane anisotropy from in the two-phase
sample likely reduces the influence of the DMI and results in the mixed
chirality Bloch Walls.
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