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Magnetotransport properties of graphene directly grown on permalloy
in CPP configuration
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Graphene attracts much attention as the most promising material for realizing molecular spintronic
devices. In the graphene spintronic devices, the control of the spin injection and ejection processes at the
interfaces between graphene and ferromagnetic metal electrodes are crucial for the device operation.
Karpan et al. theoretically demonstrated that graphene/Ni(111) and graphene/Co(0001) junctions could be a
perfect spin filter due to the absence of the majority spin states on the Fermi surfaces of Ni(111) and
Co(0001) near the K point of graphene [1]. Meanwhile, experimental studies have reported a small
magnetoresistance (MR) effect for the vertical graphene spin valves of graphene/ferromagnetic metal
junctions [2, 3].

In this work, magnetotransport properties were studied for the vertical spin valve devices with two
junctions of permalloy electrodes and a few-layer graphene interlayer. The graphene layer was directly
grown on the bottom permalloy electrode by chemical vapor deposition. X-ray photoelectron spectroscopy
showed that the permalloy surface fully covered with a few-layer graphene is kept free from oxidation and
contamination even after dispensing and removing photoresist. This enabled fabrication of the current
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