Material-dependent spin caloritronics
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Spin Seebeck effect in YIG|pt

Spin Seebeck effect in magnetic insulators
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Current-induced spin-transfer torque
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Spin torque and spin pumping
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Spin currents cause
magnetization motion
(spin transfer torque,
Slonczewski, 1996).

Magnetization motion
causes spin currents
(spin pumping,
Tserkovnyak, 2002).




Theory by Xiao et a/. (2010)
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FMR spin pumping experiments
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YIG (the Father of
Serpents), a Great Old
One of the Cthulhu
Mythos
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YIG: Yttrium Iron Garnet

- 80 atoms/primitive unit cell
- ferrimagnetic insulator

- Curie temperature 550 K

- Gilbert damping a~10-4-10-5
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Thermal spin transfer tdrques'

in magnetic tunnel junctions

Thermal magnetization torques
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Heat current induced magnetization dynamics:

Theory:- spin valves:
- domain walls:

Hatami et a/. (2007), Slonczewski (2010).
Kovalev & Tserkovnyak (2010,2011), Bauer et a/. (2010)

Hals et al. (2010), Hinzke & Nowak (2011),
Yan & Wang (2011)

Jia et al. (2011)

Yu et al. (2010).

- tunnel junctions:
Experiment (spin valves):

Magnetic tunnel junctions

Fe (T) | MgO | Fe (T/1)

Walter et al. (2011); Liebing et a/. (2011)
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Numbers Magnetoheatresistance

n TV Tx* AV, AVig Tix/hk Tv/Iv Fe/MgO(3L)/Fe
(mJ/V/m?) (nJm™?) (mV) (mV) (h/2e) (h/2e)
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Beenakker and Schénenberger,
Physics Today, May 2003
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Shot noise in magh
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Scattering theory Electronic noise
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Noise in magnetic tunnel junctions Noisy magnetic tunnel junctions
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With interface states, thick junctions
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With interface states, thin junctions
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Skewness/enhancement of the torque

metallic spin valves
(Slonczewski, 1996)
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