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Effect of laser-assisted heating / annealing on various magnetic properties
of multiferroic BiFeOs-based thin films
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Perpendicular magnetic anisotropy of an interface of Fe/NiO investigated by
polar magneto-optic Kerr effect

S. Jung!, A. Hidaka!, and H. Yanagihara!
1. Department of Applied Physics, University of Tsukuba, Tsukuba 305-8573, Japan

The voltage controlled magnetic anisotropy (VCMA) is of great interest in that its properties can lead to useful low energy
consuming, high speed spintronics devices. According to Maruyama et al., the VCMA property and perpendicular
magnetic anisotropy (PMA) were found at the interface of ultrathin Fe and MgOV. However, the change in its VCMA is
not enough to be utilized for devices as it is. Inspired by the result, Kobayashi ez al. recently found that the interface of
ultrathin Fe and NiO shows PMA which is measured by VSM?. They also evaluated the thickness dependency of the
interface with AHE measurements, from which the interfacial magnetic anisotropy energy of 1.07 mJ/m? was derived. As
it is hard to investigate VCMA properties with conventional magnetization measurement, a suitable method should be
considered. In this research, the magnetic properties of the interface investigated by polar magneto-optic Kerr effect
(PMOKE) are presented.

For the measurement, a Cr (2)/Fe (0-3)/NiO (10) thin film was prepared with reactive RF magnetron sputtering method
grown on MgO (001) substrate. A NiO layer was grown at 500°C, while Fe and Cr layers were grown at room temperature.
The thickness gradient with a range of 0 to 3nm was applied to the Fe layer. The Cr layer was used as a cap layer. After
the fabrication, the sample was annealed at 450°C for 1 hour. The crystal structure and saturation magnetization of the
film were investigated by an x-ray diffractometer (XRD) and VSM measurement, respectively. The magnetic properties
at the interface were investigated using PMOKE. From the analysis, the evaluated interfacial magnetic anisotropy energy
was 0.93 mJ/m?.

In order to study the VCMA effect of the Fe/NiO interface, a thin film of conductive spinal oxide CoV,O4 was inserted
as a bottom electrode between the NiO and MgO substrate, which makes it possible to apply voltage to the interface of
Fe/NiO layer. The insertion of the electrode layer did not greatly affect the interfacial magnetic anisotropy energy of the
interface.

References
1) T. Maruyama et al., Nat. Nanotechnol 4, 158 (2009)
2) S.Kobayashi et al., 16p-Z19-7, JSAP Spring Meeting (2021).
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Fig 1. Normalized Kerr signal which is derived
from two sites on a wedged Fe layer with thickness
of 0.8 and 1.6 nm grown on NiO, for applied
magnetic fields.

Fig 2. Interfacial magnetic anisotropy energy of the
Fe/NiO interface evaluated with PMOKE
measurement. The red line is extrapolated from a
linear part of some measured values.
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Magneto-optical surface plasmons on CoPt/Ru stacked films with antiferromagnetic coupling
H. Yamane, M. Kobayashi*, Y. Yasukawa*
(Akita Industrial Technology Center, *Chiba Institute of Technology)
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Fig. 1 Schematic illustration of AFC-CoPt
magneto-plasmonic system.
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Fig. 2 Dependence of exchange coupling
field on Ru thickness for AFC-CoPt films.

=
¥}

o Ru(0.77 nm) Parallel state
R .
g 0.8 ! !
z : I 1
@ % Hgy !
£ 06 H ’ .5
= LI i s
= *
w 0.4 - : : 4
3 . | Pl e
(] H
202 H
& Antiparallel state

0

-2.5 0
Magnetic field, H (kOe)

2.5

Fig. 3 Change in reflective intensity of
AFC-CoPt by magnetic applied field.
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