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chirality (clockwise and anticlockwise) [12] [13].

To study the effect of DW pinning on the magnetotransport
measurements, we performed micromagnetic simulations by
using Landau-Lifshitz Gilbert (LLG) software [14]. We chose
the following geometrical parameters for simulation of the
magnetization reversal process of a multisegmented Co/Ni
NW: two segments of cobalt and nickel each 750 nm long
with a diameter of 80 nm in a magnetic field applied parallel
to the NW long axis. The NW was discretized into a cubic
mesh with a size of 2 nm. The magnetic parameters of fcc Ni
and hcp Co (with magneto crystalline anisotropy in-plane of
the NW’s diameter) were taken from Ref. [13].

Fig. 5. Simulation of magnetization reversal in a Co/Ni NW.
Stage (a) and (m) of the simulations exhibit opposite states of
magnetization with DW pinning at the interface occurring in

stage (g).

The simulation proceeds from a saturated state of the
multisegmented NW, which is depicted in stage (a) of Fig. 5.
Upon decreasing the field, open vortex states form at the ends
of the segments. The open vortex state of the Co segment
differs from the Ni segment, by forming a vortex state along
the entire length of the Co segment. The Co segment in stage
(d) of the magnetization reversal process consists of a core
magnetized along the length of the NW possessing two
different chirality. In stage (e-f) the Ni segment shows a
pronounced open vortex at its end and a subsequent reversal of
magnetization of the Ni segment is observed in stage (g). At
this point of reversal of the multi segmented NW, we note that
the Ni segment has switched its magnetization whereas the Co
segment remains relatively unchanged. This differential
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switching of the segments lead to the pinning of a domain wall
at the Co/Ni interface as depicted in stage (g). The
magnetization reversal proceeds with the switching of one of
the cores of Co segment subsequently switching its shell
magnetization direction. In stage (k) the entire NW has
completely reversed its magnetization direction.

Fig. 6. Simulation of magnetoresistance of a Co/Ni NW.

Fig. 6 depicts the magnetoresistance curve extracted from the
micromagnetic simulations. The labels (a-m) correspond to
those in Fig. 5. While stages (g)-(j) of the simulation depicts
possible sites for domain wall pinning, stage (g) which
corresponds to DW pinning at the Co/Ni interface, displays a
much larger value of pinning strength. Thus we assume that
the plateau observed in the MR measurements (Fig. 4) points
to stage (g) of the simulation. In addition to the MR
measurements, domain wall pinning was observed only at the
Co/Ni interface in our Magnetic Force Microscopy (MFM)
studies, as shown in Fig. 7.

Fig. 7. MFM of domain wall pinned at a Co/Ni interface.
IV CONCLUSION

In this paper, we have demonstrated the magnetoresistance
measurements of electrodeposited individual multisegmented
Co/Ni nanowire. The anisotropy modulated nanowires create a
periodic potential for domain wall pinning at the Co/Ni
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interface. Incorporating conventional lithography techniques
as well as LLG simulations, we have explored the
magnetization reversal behavior in the multisegmented
nanowires. Our magnetoresistance measurements as well as
magnetic force microscopy studies are in agreement with the
micromagnetic simulations, which indicate that domain wall
pinning can be achieved at the interfaces of multisegmented
Co/Ni nanowires. The ability to tailor such pinning sites along
a nanowire is a crucial step towards controlled domain wall
manipulation in cylindrical nanowires.
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