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Current-induced domain-wall motion has been intensively studied over the last decades due to its promising
application toward high-density and low-energy-consumption memory and logic devices. Recently, it has been
found that the efficiency of the domain-wall motion can be largely enhanced by the spin-orbit torque (SOT) [1]
combined with the Dzyaloshinskii-Moria interaction (DMI) [2]. In presence of the DMI caused by a broken
symmetry in heavy-meatal/ferromagnetic interfaces [3], the Neel-type domain-wall structure is stabilized, which
then results in the domain-wall motion driven by the SOT via the spin Hall current from non-ferromagnetic heavy
metals [4]. It is therefore radical to analyze the sign and magnitude of the DMI and SOT to understand their
physical origin as well as to achieve memory and logic devices. In this study, we investigate the DMI and SOT
of various metallic ferromagnetic films, of which the structures are Ta(5 nm)/Pt(2.5 nm)/Co(0.6 nm)/X(1.5 nm)
films with various choice of X by Ti(3d), Cu(3d), Ru(4d), Pd(4d), Ta(5d), W(5d), Au(5d), and Mg. The sign and
magnitude of the DMI are then measured from the asymmetric domain-wall expansion [3] as shown by Fig. 1.
Figure 1 shows the asymmetric domain-wall expansion image (inset) and the domain-wall speed v with respect
to the in-plane magnetic field H,, from which the magnitude of the DMI-induced effective field Hpwmi is
determined by observing the inversion symmetry axis. The figure clearly shows that Hpwm is sensitive to the
composition of X. The SOT is then measured by the w-2w measurement method [5], as exemplified by Fig. 2
for the sample with the choice of X by Ta. The tendency of SOT and DMI will be provided a designing rule

for engineering new spintronics devices.
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