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Magnetocrystalline anisotropy in (111) CoPt3 thin films probed

by X-ray magnetic circular dichroism

Abstract

Angle-dependent X-ray magnetic circular dichroism experiments have been
performed a both the Co and Pt L23 edges in two epitaxia (111) CoPts
thin films grown a 690 and 800K. The andysis of the angular variations of
the 3d orbital magnetic moment shows two different magnetic behaviors: a
strong perpendicular magnetocrystalline anisotropy (PMA) for the film grown
a 690K and an dmogt isotropic behavior for the film grown at higher tem-
perature. The same analysis at the Pt Lo 3 edges suggests that the 5d atoms
play an important role in the PMA. Our results correlate the appearance of
PMA with the existence of anisotropic structural effects induced during the
co-deposition  process.
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Figure 4: 3d orbital magnetic moment (in units of y, /atom), measured in the (111) CoPts thin film grown

690K, as a function of the photon incidence angle y (H=4T, T=300K). The solid curve is a fit assuming that
the 3d orbital magnetic moment varies as m, —(m/, - m,)sin’y , Where m*, and m, denote respectively the
orbital moment measured along and perpendicular to the [111] direction.
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Figure 6: The angular dependence of m,,, /mg,, ratio of Pt atoms for two (111) CoPts thin films grown at
690K (left panel) and 800K (right panel). We assume that the contribution of magnetic dipole term to the
effective spin magnetic moment is negligible. The solid lines are guides for the eyes.
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