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Spin-Transfer Torque (STT): 
Fundamentals and Applications

Fu
nd

am
en

ta
ls

A
pp

lic
at

io
ns



PHYS600 example talkUniversity of Delaware, Newark 2020

Spin-Orbit Torque (SOT): 
Fundamentals and Applications
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Nat. Mater. 12, 240 (2013)

solid-state nonvolatile analogue memory 
with infinite read-write endurance

high efficiency of SOT-driven magnetization 
switching demonstrated: 60 fJ (vs. 150 fJ to 

4 pJ with STT) energy consumed per bit writing

Nat. Nanotech. 14, 945 (2019) 

JPDAP 51, 273002 (2018) Magnetization switching 
with  ultralow current 
density ~3×105 A/cm2

T~225 K
Switching with current 
density ~3×107 A/cm2

but gate tunable

Nano Lett. 19, 4400 (2019)
Sci. Adv. 5, eaaw8904 (2019)

T=300 K
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Crash Course on Spin-Orbit Coupling (SOC)
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Crash Course on Rashba SOC 
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Crash Course on Two-Dimensional Magnets 
Derived from Layered vdW Materials

Nat. Nanotech. 14, 408 (2019)

Nat. Mater. 14, 406 (2018)

CrI3
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SOT in bilayer-CrI3/monolayer-TaSe2
vdW Heterostructure

Nano Lett. https://doi.org/10.1021/acs.nanolett.9b04556 (2020)
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SOT Driven AFM-FM Nonequilibrium Phase 
Transition in bilayer-CrI3/monolayer-TaSe2

PRApplied 10, 054038 (2018)

Nano Lett. https://doi.org/10.1021/acs.nanolett.9b04556 (2020)
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Conclusions in Pictures
Nano Lett. https://doi.org/10.1021/acs.nanolett.9b04556 (2020)
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