
New Kind of Spin-Reorientation Transition of Magnetic Films

A new kind of spin-reorientation transition was found in ferromagnetic/antiferromagnetic bilayer system. With
increasing of Mn thickness, the magnetic easy axis of Fe and Co ultrathin films grown on n ML Mn/Cu3Au(100) was
observed to switch from the in-plane to perpendicular direction by magneto-optical Kerr effect and PhotoEmission
Electron Microscopy in application of synchrotron radiation. With help of magnetic circular dichroism effect and
element sensitivity of spectro-microscopy, the magnetic domain of antiferromagentic Mn layer was shown to be
anti-parallel to the Fe domain. The perpendicular magnetization together with enhanced coercivity is supposed to be
induced by exchange coupling from Fe/Mn interface, which overcomes the in-plane shape anisotropy of the
magnetic films.
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In the last decade, the study of spin-reorientation transition (SRT) in
magnetic ultrathin film drew a lot of attention owing to both
fundamental research and application. Due to the reduced
dimension, the competition between interface anisotropy and
volume anisotropy would be a key issue in magnetic ultrathin film
system. For example, Co/Pt(111) and Fe/Pt(111) with low coverage
reveal perpendicular anisotropy due to perpendicular interface
anisotropy. With increasing of the film thickness, the in-plane shape
anisotropy contributed from dipole-dipole interaction dominates the
anisotropy energy of magnetic thin film. Therefore, this kind of
magnetic thin films reveals SRT from perpendicular to in-plane
direction with the increasing of film thickness. For another systems
such as Ni/Cu(100) and Ni/Cu3Au(100). The interface anisotropy
prefers in-plane direction but the volume anisotropic energy
dominated by strain energy prefers perpendicular direction. With
increasing film thickness, the SRT from in-plane to perpendicular
direction was carried out.

In this study, a new kind of SRT based on the exchange coupling
from FM/AFM interface was discovered by using photoemission
electron microscopy (PEEM) and magneto-optical kerr effect (MOKE)
in Fe and Co/Mn/Cu3Au(100) bilayer systems. The Fe grown on
Mn/Cu3Au(100) and Mn grown on Cu3Au(100) reveal single
crystalline bct and fcc crystalline structures by the measurement
from low energy electron diffraction (LEED). The PEEM chamber
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