17a-D704-4 2023 HB70EKANELAETLMAES BETHE (2023 LEAS MAFrY/R+451Y)

EEMIARAEEZET S SmFe2[TEATHRAEVEIE ML) ORH

Detection of spin-orbit torque on magnetostrictive SmFe: thin films with perpendicular
magnetic anisotropy for piezoelectronic magnetic tunnel junctions
REIKXKI OM)E4XR RE, B8 Fit, M) HEHE, SHEBX, FI%EH
Tokyo Tech, °Yasunobu Sasaki, Takanori Sirokura, Katsuki Masuda,
Yota Takamura, Shigeki Nakagawa
E-mail: sasaki.y.bf@m.titech.ac.jp

We have proposed stress-assist magnetization reversal (SAMR) for ultra-low power consumption
nonvolatile memories[1]. To realize magnetic memories using SAMR, an understanding of spin injection to
a SAMR material is strongly required. However, there is no report on spin injection to a SAMR material
despite their novel functionalities. In this study, we detected pure spin current injection to a kind of SAMR
material, SmFe,, by measuring second harmonic method[2].

A SmFe; thin film was sputtered on a Ta-buffered Si/SiO- substrate at 200°C and capped with a Ta layer.
Subsequently annealing was performed at 450°C in a vacuum for 1 hour. The multilayer was patterned into
a Hall bar shape with 200x 1000 pm? by photolithography and ion-milling, as shown in Fig.1.

Figure 2 shows second harmonic Hall resistances as a function of the azimuth angle gu of an external
magnetic field, where applied current density was 4.2x10% A/cm?, and the magnetic field strength was set to
1.8 and 9.4 kOe. R)%;,D-Q)H, carves were reproduced by cospn, which is originated from the damping-like spin-
orbit torque (SOT) and anomalous Nernst effect. The amplitude of the cospn component also depended on

the magnetic field strength, which implies the existence of the SOT contribution.
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Fig. 1 Structure of a sample Fig. 2 Second harmonic Hall resistances
measured at 1.8 and 9.4 kOe
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