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Generation and utilization of a flow of spin angular momentum of electrons in condensed matter, called 

spin current, are the key challenge of today’s nano-scale magnetism and spintronics. The discovery of the 

inverse spin Hall effect (ISHE) [1-3], the conversion of spin current into electric voltage via spin-orbit 

interaction, has allowed researchers to detect and utilize spin current directly, and, since then, many spin-

current driven effects have been discovered by exploiting the ISHE. Here, such newly discovered spin-

current effects will be outlined, including light-spin conversion [1,4], plasmon-spin conversion, sound-

spin conversion, and heat-spin conversion [5-6], and their common mechanism and future possible 

application will be discussed. Among them, a typical conversion effect is the spin Seebeck effect (SSE) 

[5], spin current generation from a temperature gradient. SSE has attracted a great deal of interest since it 

may realize new type thermo-electric convertors which make full use of the characteristic feature of spins: 

the non-reciprocal dynamics. This non-reciprocity allows a spin to rectify thermal fluctuation into 

unidirectional spin current via the spin pumping mechanism, which can be converted into electric power 

via the ISHE. Spins, working as a natural rectifier in magnets, may thus provide a versatile mechanism of 

energy conversion in condensed matter. I will show also that the rectification mechanism underlies 

various spin related phenomena which were found recently. At the end of my talk, spin current generation 

from mechanical motion of condensed matter will be discussed. 
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