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Effect of the ferromagnetic stripe on the valley-dependent
electron transport properties in graphene
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Abstract: The graphene nanostructure model under the joint modulation of ferromagnetic stripes and
hard barriers is established. The effects of the magnitude of magnetic field generated by ferromagnetic
stripes and the width of ferromagnetic stripes on the valley-dependent electron transport properties in
graphene are calculated, and the electron conductance and the valley polarization in the graphene nano-
structure are studied. The numerical results show that the significant valley polarization effect can be re-
alized in such a nanostructure, and the strength of the magnetic field and the width of the ferromagnetic
stripes will have a great influence on the electron conductance and valley polarization. Therefore, the
valley polarization intensity actually required can be obtained by controlling the width of the ferromag-
netic stripes and the strength of the magnetic field generated by it. This study is very helpful for under-
standing and designing valleytronic devices.
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Fig. 1 (a) Graphene nanostructure modulated by FM and
strained barrier; (b) the theoretical model of K
valley electron effective vector potential field; (c)

the theoretical model of K’ valley electron effective
vector potential field
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Fig. 2 For different strengths of the magnetic field, the
electron conductance and corresponding valley
polarization as a function of the electron Fermi
energy
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Fig. 3 For different widths of the FM, the electron con-
ductance and corresponding valley polarization as
a function of the electron Fermi energy
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