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Fig. 1. Schematic of the spintronc THz emitter.
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Fig. 2. Schematic of the trilayer spintronic THz emitter.
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or Fe ; ’ I"'l 7 I,'ul
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!

Rashba interface

& 3 % T i) Rashba-Edelstein 500 B K #F2% &K 55 (a) Ag/Bi #tifi; (b) M ALK BisSey R MHIZS; (c) 4k FAEM B MoS,

Fig. 3. Schematic of THz emission via inverse Rashba-Edelstein effect: (a) Ag/Bi interface; (b) surface states of topological material

Bi,Ses; (c) two-dimensional semiconductor MoS,.
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Fig. 4. Metal-dielectric photonic crystal type spintronic THz emitter: (a) Schematic diagram; (b) fs laser absorbance and THz

amplitude as the functions of SiO, thickness d for different repeats; (¢) normalized THz amplitude and fs laser absorbance as the

functions of SiO, thickness d for different repeats.
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SPECIAL TOPIC—Terahertz spintronic optoelectronics

Spintronic terahertz emitter: Performance,
manipulation, and applications”

Feng Zheng V"  Wang Da-Cheng"?  Sun Song!?  Tan Wei?)?
1) (Microsystem and Terahertz Research Center, China Academy of Engineering Physics, Chengdu 610200, China)
2) (Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang 621999, China)

( Received 19 May 2020; revised manuscript received 27 May 2020 )

Abstract

Spintronic terahertz (THz) emitter, which is based on ultrafast spin-to-charge current conversion in
ferromagnetic/nonmagnetic heterostructures, provides excellent advantages such as ultra-broadband, tunable
polarization, and ultra-thin structure, thereby attracting increasing interests recently. In this review article, we
first introduce the fundamental concepts of THz wave, THz spintronics and spintronic THz emitter. Next, we
focus on the recent progress of spintronic THz emitter by closely looking at the performances, manipulations
and applications. Performance improvement is presented based on the three fundamental processes: optical
excitation, ultrafast spin transport, and THz emission. The active manipulation of polarization and spectral
response, as well as the relevant applications such as ultra broadband measurements, magnetic structure
detection and imaging, and THz near-field microscopy, are reviewed comprehensively. Finally, a brief summary

and outlook are given.

Keywords: terahertz (THz), spin current, ultrafast spin transport, magnetic heterostructure
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