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Introduction: By combining the anisotropic magnetoresistance (AMR) and the giant magnetoresistance (GMR) it is possible to boost the overall value of the magnetoresistance in antiferromagnetically coupled superlattices.  However, a detailed study of the interaction between these two effects is necessary.  Neither the GMR nor the AMR are new effects, but only recently have they been studied in the same system.  Another topic of great current interest is determining the nature of the spin-dependent scattering responsible for GMR.  Whether this scattering occurs primarily at the interfaces or inside the bulk of the ferromagnetic layers remains an open question. 

Methods and Materials: We have prepared epitaxial Co/Re hcp (10.0) superlattices with a strong in-plane magnetic anisotropy along the c-axis ([00.1] direction) using sputtering deposition on Al2O3 (11.0) substrates.  The magnetic properties were analyzed using standard magnetometry techniques and spin-dependent neutron scattering (SPNR).  The magnetoresistance was measured parallel and perpendicular to the c-axis by patterning the sample using photolithography (Fig. 1).  The MR was simulated assuming that the total magnetoresistance is the sum of GMR and AMR components, as determined from an empirical model, and by using the magnetization vector determined from the SPNR measurements.  The GMR and AMR components were determined between temperatures of 5 K and 300 K.  

Results: We found that the GMR is anisotropic and has a different temperature dependence than the AMR when Ic and a similar dependence when I||c, where I is the applied current. 

Conclusions: Because the AMR is known to depend only on bulk scattering within the Co layers, this implies that interface spin-dependent scattering plays a more significant role when Ic than when I||c.  This result and the anisotropy in the GMR could be due to the anisotropic Fermi surface in the plane of the sample.  
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Figure 1. Patterned Co/Re sample, showing the direction of the c-axis.  The current can flow either parallel or perpendicular to the c-axis.  

















