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Interfacial enhancement of g-factor at CoFeB/MgO
characterized by a high sensitivity ferromagnetic resonance spectroscopy
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Introduction The large perpendicular magnetic anisotropy (PMA) at the CoFeB/MgO interface [1,2]
has attracted much attention since it enables to realize a superior thermal stability as well as energy-efficient
switching of magnetization while reducing the size of magnetic tunnel junction (MTJ). In fact, the switching
energy lower than 1 pJ/bit has been reported for a sub-30-nm-sized MTJ [3]. Recent advances in the voltage-
controlled magnetic anisotropy studies are also supported by the highly developed thin-film deposition
techniques that enable to precisely control the CoFeB/MgO interface [4].

“Static” magnetic properties such as the saturation magnetization and interfacial PMA constant (K;) can
be relatively easily characterized by the conventional vibrating sample magnetometer (VSM). On the other
hand, characterization of “dynamic” magnetic properties such as the magnetic damping (a) and g-factor are
extremely difficult because one need to detect a tiny electromagnetic signal originating from the magnetic
oscillation in an ultrathin (~ 1 nm) CoFeB film. Although the cavity ferromagnetic resonance (FMR) is often
used to investigate the change in a at the CoFeB/MgO interface [2], the possible change in g-factor has yet
to be observed. This is because the characterization of g-factor requires a broadband FMR measurement
while continuously sweeping the excitation frequency as well as the external magnetic field, whereas the
excitation frequency of the cavity FMR setup is solely determined by the cavity size.

Therefore, in this work, we utilize custom-build vector network analyzer (VNA-)FMR setup which is
capable of field modulation detection for investigating the g-factors of CoFeB ultrathin films attached to an
MgO layer. The highly sensitive VNA-FMR spectroscopy allows to determine the change in the g-factor as
a function of CoFeB thickness. By comparing with the results of VSM measurements, we also show that the
enhancement of g-factor is associated with the PMA at the CoFeB/MgO interface.
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Tanmn, Which coincide with the change in Ki. These
results suggest that both the enhancements of g-factor Figure 1 (a) g-factor as a function of Z. (b) Ag and K; as
and K originate from the revival of the orbital angular a function of Tann.

moment at the CoFeB/MgO interface.

This presentation was partly based on results obtained from a project, JPNP16007, commissioned by the New
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