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Abstract

Recently, we found an excellent magneto-optical sensitivity on probing ultrathin surfaces or
ultrathin magnetic interfaces no matter the surface magneto-optic Kerr effect or the surface Faraday
effect measurements were used in the study of magnetic properties. This may be the reason of the
wide application of magneto-optic technique to any kinds of magnetic surface systems. In the various
angle of incidence on the Faraday effect measurement, we found a periodic oscillation of magneto-
optic signal on an ultrathin magnetic film. The reason originates from the magnetic film grown on
the uniaxial optical crystal. The different responses are induced from the magnetic effect and the
optical effect to the thickness of the ultrathin magnetic film and the optical substrate, respectively.
Through full angle scan experiments, we can obtain most information of optical signals from the
material. Based on this idea, we perform more advanced experiment on the magneto-optic Kerr effect
measurement. In this article, a perpendicular spin structure CoFeB/MgO with capping Ta layers
was studied. From the comparison of different capping thickness, we guess the capping layer may
induce different structure even the underneath of CoFeB layer. The MgO corresponds to an uniaxial
optical layer. Its optical axis may be altered by the surface layers due to different strain on the
surface. We observed a similar behavior of periodic oscillation of angle-dependent Kerr intensities.
Thus, we can not just determine the magnetic properties from only two field direction, such as out-
of-plane and in-plane magnetic vectors. The birefringence of the optical crystal or layer makes the
oscillation of optical signal possible. The magneto-optic effect then follows the behavior to exhibit
an interesting reversal behavior even completely disappears. Through delicate angle measurement on
the magneto-optic effect measurement, we obtain more about the magnetic and optical properties of
related materials. It can help to develop high-resolution magnetic microscopy and has a potential of
improving the contrast of magnetic images in the future.
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