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Recently, it has been investigated that spin-orbit coupling at magnetic/nonmagnetic interface induce a 

spin-to-charge current conversion with different symmetry from the conventional inverse spin Hall 

effect (c-ISHE) [1,2]. Here, the orientation of spin current polarization can be manipulated by the 

direction of perpendicular magnetized material (figure) [3]. In this study, we investigate the 

magnetization-dependent inverse spin Hall effect (md-ISHE) in SiN(10 nm cap)/TbxCo100-x(19 

nm)/Pt(1 nm)/YIG(167 nm)/SiO2 (substrate) devices due to spin Seebeck effect. We clearly observe 

voltage signals due to the c-ISHE and md-ISHE in our devices, which the md-ISHE polarity depends 

on the magnetization direction of spin converter layer. Moreover, the magnitude of induced charge 

current due to md-ISHE is observed to be almost insensitive for all TbxCo100−x samples, whereas the 

c-ISHE significantly depends on the composition ratio. 
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Figure (a) Schematic illustrations and results of (a) c-ISHE and (b) md-ISHE. 

[1] A. M. Humphries, T. Wang, E. R. J. Edwards, S. R. Allen, J. M. Shaw, H. T. Nembach, J. Q. Xiao, T. J. Silva, and X. Fan, 

Observation of spin-orbit effects with spin rotation symmetry, Nature Communications 8, 911 (2017). 

[2] S. C. Baek, V. P. Amin, Y.-W. Oh, G. Go, S.-J. Lee, G.-H. Lee, K.-J. Kim, M. D. Stiles, B.-G. Park, and K.-J. Lee, Spin 

currents and spin–orbit torques in ferromagnetic trilayers, Nature Materials 17, 509 (2018). 

[3] T. C. Chuang, D. Qu, S. Y. Huang, and S. F. Lee, Magnetization-dependent spin Hall effect in a perpendicular 

magnetized film, Phys. Rev. Research 2, 032053 (2020). 

第68回応用物理学会春季学術講演会 講演予稿集 (2021 オンライン開催)17a-Z19-11 

© 2021年 応用物理学会 09-050 10.2


