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Abstract 

Spin current, the flow of spins, is a key concept in spintronics. To generate spin currents, two couplings 

have been basically utilized: the spin-orbit coupling and the exchange coupling [1]. Recently, an alternative 

scheme has been proposed where the spin-rotation coupling is exploited for generating spin currents [2,3]. 

The spin-rotation coupling allows the angular momentum conversion between electron spin and 

mechanical angular momentum. In this talk, we will present our recent study on mechanical generation of 

spin current and show that vorticity-gradient created in a liquid metal flow can be utilized for spin-current 

generation [4]. We will also present our experimental results, where fluid vorticity in a fine pipe flow of 

liquid metals, such as Hg ad GaInSn alloy are used and the measured electric voltage signals are well-fitted 

by a scaling law predicted from our theory [4].  

[1] S. Maekawa, S. Valenzuela, E. Saitoh, and T.Kimura, (eds.), “Spin current”, Oxford Univ. Press (2012).  

[2] M. Matsuo et al., Phys. Rev. Lett. 106, 076601 (2011).  

[3] M. Matsuo et al., Phys. Rev. B87, 180402(R) (2013).  

[4] R. Takahashi et al., Nature Physics (2015) DOI:10.1038/NPHYS3526.   

                        Host:   RYUICHI SHINDO <rshindou@pku.edu.cn>   http://icqm.pku.edu.cn/ 

About theSpeaker 
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