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Current-induced effective magnetic fields are attractive for electrical manipulation of magnetization
direction in spintronics devices. The effective field generated by spin-orbit torques (SOTs) has been studied
in ferromagnetic semiconductor [1] and ferromagnetic metal heterostructures [2, 3]. Ferromagnetic oxide is
promising material for spintronics application because large magnetoresistance has been reported in
magnetic tunnel junction based on ferromagnetic oxide [4], however the effective field has not been
reported in it yet. Here, we investigate current-induced effective field in ferromagnetic oxide
heterostructure Lag 67Srg.33MnO3/SrTiOs.

The 4-6 nm thick Lag ¢7Sro.33MnO3 (LSMO) films are grown by pulsed laser deposition on a
(TiOy)-terminated SrTiO3 (001) substrate. The LSMO films show biaxial magnetic anisotropy of the easy
axes along <110> as reported in Ref. 5. The films are processed into devices with Hall bar electrode
geometry of 10-um wide channel along [100] by using conventional photolithography and wet etching as
shown in Fig. After aligning magnetization direction with external magnetic field along [ﬁO] at nominal
temperature of 50 K, transverse resistance, reflecting planar Hall effect, is measured with various currents
while sweeping external magnetic field in [010]. An abrupt reduction of transverse resistance, which
corresponds to switching of magnetization direction from [EO] to [110], is observed at a switching
magnetic field as reported in Lag g4Sro16MnO3 [6]. The switching field becomes larger for negative current
than that for positive current with increasing magnitude of current, where positive current is directed along
[100]. These results suggest that effective magnetic field along [010] ([010]) is induced by positive
(negative) current.
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Figure: A micrograph of the device.
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