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Abstract: Spintronics is an exciting discipline that involves the study of active control and
manipulation of spin degrees of freedom in solid-state systems, the study of spin transport and invention of
novel spin-based devices. Some physical phenomena in spintronics, such as exchange magnon,
antiferromagnetic resonance, ultrafast spin dynamics, present characteristic frequencies in the THz range.
Utilizing the physical principles, the researchers have found and developed several novel THz wave
generation methods which give instructions to develop novel THz sources. The methods include: a) THz
wave generation based on spin injection; b) THz wave generation based on antiferromagnetic resonance;
¢) THz wave generation based on ultrafast spin dynamics. THz wave generation methods based on
spintronics have great potential which may promote the progress of THz technology.
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Fig.1 Principle and progress of THz wave generation by spin injection
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Fig.2 Spin injection THz wave generation based on point contact structure!'*!
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Fig.3 THz wave generation based on antiferromagnetic resonance
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Fig.4 THz wave generation based on femtosecond laser pulse induced antiferromagnetic resonance

14 JET RENBOLIK SR R AR REIIR 0 R & ™ A



55 4 3] I EE.ETEREFEHNAMEZESERTE 505

3 ETEBRAEEDNFHRMEZRTE

T A KR 2% I AE I 80 3 A I 2 R 45 O T B TN, B Y AR 7 e TR R R TR Jhk o R S IR
M ARG S R4 LT A ESh 2kt B, Kampfrath 25 A& BT — FloHT 59 T8 45 Kk 2% 9 7 4k 5 et
A AT A P RO ok v A S B Ak g AR G S R OUZ R |, 40 Fe/Au Ml Fe/Ru, #4581 KMk2% bk oh, BISEH K k2%
W, WK 5.

10 nm 2 nm
energy

femtosecond pump terahertz pulse

E@t)

© Je<jxM

Fig.5 THz pulse generation based on FM/NM bilayer (a) THz pulse emission from Fe/Au or Fe/Ru bilayer exited by femtosecond laser pulses(b) transition process of spin
up and spin down electrons in Fe layer excited by laser pump (c) inverse spin Hall effect: spin current j is converted into a charge current j. "),
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