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Abstract Recent research progress of terahertz (THz) radiation generation based on the ultrafast spin dynamics is

reviewed. The transient spin-charge conversion based on the inverse spin Hall effect and the Rashba-Edelstein effect

is introduced, and it is pointed out that the ferromagnetic/non-magnetic heterostructure has been used to design a

low-cost and high-efficiency THz radiation source. The efficiency and bandwidth of a spintronics-based THz emitter

can be improved by optimizing layer thickness, growth conditions, substrates, and construction. The applications of

the THz emission spectrum are outlined in the study of the ultrafast formation dynamics of the spin Seebeck effect.
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Fig. 1

THz radiation from ferromagnetic thin film based on ultrafast demagnetization effect. Electric field intensity of THz

pulse radiated from (a) Ni thin film™" or (b) Fe thin film"™ ; (¢) schematic of THz radiation from Co, MnSn thin

film™ ; (d) electric field intensity of THz radiation from Co,MnSn thin film"™*
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Fig. 2 THz radiation from magnetic heterostructure? .

(a) THz wave emitted from ferromagnetic/non-ferromagnetic

thin film heterostructure; (b) schematic of ISHE; (c¢) THz emission signals from Fe/Ru and Fe/Au when

magnetization directions are opposite; (d) spectrum of THz radiation
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Fig. 4 Strong THz wave generated from metallic heterostructure by femtosecond laser. (a) Schematic of thin-film Fabry-
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Pérot cavity” ; (b) schematic of THz emission from tri-layered {ilm"** ; (c) THz signal generated by tri-layered

28] .

film THz emitter, photoconductive switch, ZnTe and GaP** ; (d) amplitude and phase spectra of polytetrafluoroethylene

(PTFE)®¥ ; (e) photograph of large spintronic THz emitter® ; (f) THz Kerr effect of diamond™
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