
Planar Hall effect in CrO2

R. S. Keizera, S. T. B. Goennenweina, I. van Dijka, T. M. Klapwijka, and A. Guptab

aKavli Institute of NanoScience, Delft University of Technology, 2628 CJ, Delft, The Netherlands
bCenter for Materials for Information Technology, University of Alabama, Tuscaloosa, AL 35487, USA

For spin-electronic devices, a high spin polarization as well as a control of the spin orientation are of
central importance. Recently, it was demonstrated experimentally that CrO2 thin films are half-metallic,
i.e. have a spin polarization of close to 100%. We show that magnetotransport experiments allow to
directly measure the spin orientation in CrO2 films.
To this end, we have patterned epitaxially grown CrO2 thin films into Hall bars, with bar widths ranging
from 200µm down to 200nm. Anisotropic magnetoresistance (AMR) measurements at 4.3K, with the
external magnetic field applied in the film plane, reveal both a longitudinal (sheet) and a transverse
(planar Hall) resistance. The observation of the planar Hall effect, as well as the analysis of the AMR
as a function of the orientation of the in-plane magnetic field, unambiguously demonstrate the presence
of two distinct magnetic easy axes in the plane of the CrO2 films. CrO2 thus is a biaxial magnetic
system, while it is usually considered as uniaxial, with a small second-order uniaxial contribution, in the
literature. We critically discuss our results in view of this discrepancy.
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