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SI-m1. A movie shows domain wall propagation along the track from left side to right side driven by
out of plane magnetic fields with magnitude around 9.68 mT.

SI-m2a. A movie shows domain wall propagation under 8.47 mT out of plane magnetic field with
magnitude, width and period respectively around +22.6 V, 100 ns, and 10 us voltage pulses
always applied. One can see the domain wall propagation was blocked by the positive current
pulse.

SI-m2b. A movie shows domain wall propagation under 8.57 mT out of plane magnetic field with
magnitude, width and period respectively around -22.6 V, 100 ns, and 10 ps voltage pulses
always applied. One can see the domain wall propagation was accelerated by the negative current
pulse.

SI-m3. A movie shows domain wall nucleation and propagation with the magnetic field sweeping
cycling from -13.04 mT to 13.04 mT, then to -13.04 mT again under a 50 V voltage pulse with
width 100 ns and period of 10 ms. One can see the initial nucleation position changing to the left
end of the track from the position as shown in SI-m1, SI-m2a and SI-m2b movies.

SI-m4a. A movie shows DWM by the current pulse from left side to right side for a -45 V voltage pulse
without the assistance of magnetic field. The domain wall was nucleated and propagated under a
field of 7.66 mT, which was lasted around 5 seconds, then the field was set to zero, at the time
scale around 7 s, the negative 44.5 V voltage pulse with width 100 ns and period 10us was turned

on.



SI-m4b. A movie shows DWM by the current pulse from right side to left side for a + 44.6 V voltage
pulse without the assistance of magnetic field. The domain wall was nucleated and propagated
under a field of 8.86 mT, which was lasted around 8 seconds, then the field was set to zero, at the
time scale around 14 s, the positive 44.6 V voltage pulse with width 100 ns and period 10us was

turned on.



