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By evaluating the in-field transport properties of epitaxial films of the

superconductor NbN and the half-metallic Heusler alloy Co2Fe0.4Mn0.6Si, we have derived the physical
parameters necessary to optimize the fabrication conditions and device structure of the in-plane
direct-current superconducting giant magnetoresistance (CPP-SGMR) devices. We found that the
superconducting coherence length and diffusion coefficient increase, but the superconducting
transition temperature and upper critical field decrease when a half-metal layer is inserted.

Based on the results obtained, a CPP-SGMR device was designed and fabricated. The device
characteristics were evaluated, and GMR device characteristics were obtained. Currently, the
magnetoresistance ratio of the CPP-SGMR device is only a few percent, then it is necessary to
improve the device characteristics in the future.
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