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Spin Transfer Torque; Toy model 1
• Need change flow spin current

•

•

Review: Journal of Magnetism and Magnetic Materials 320 issue 7 (2008)



STT Toy model 2
• Apply stoner model to toy model 1

• Spin current density is discontinuous 
at interface -> torque in x-direction

• Spin precession around z-axis, but
dephasing due to different path
lengths

•

Generated 
torque

dissipation

1



Spin transfer torques



Experimental point contacts

• Small point contact, so current and not magnetic (Oersted) driven

• Size point contact



Current voltage characteristics
• Obtain from Green’s functions I(t), consisting of

• In classical low frequency limit,

• And if 

Inelastic interactions

Inductive correction with electron-phonon interaction
Inductive correction without electron-phonon interaction

Total current trough orifice

Omel’yanchuk, Fiz nizk Temp 9, 284



Setup
• Ag or Cu point contact up to 20 

nm diameter

• 5, 10 or 100 nm thick Co  film

• Measure differential resistance 
(lock-in technique modulating 
current 10-50 μA @ 443Hz)

• Field up to 5 T

• ? How do they make the contact? 
STM, micrometer screws?

• ? RF source? Network analyzer?

Point contact

Current flow



IV without radiation



Excitations magnetic layer
H > Hsaturation

Excite spin waves

Magnetisation changes

Increase R

Ji, Chien and Stiles, prl 90, 106601 (2003)

Co|Ag

No spin waves

Spin waves



Observe 2 features

• rectification behaviour

• stimulation



rectification behaviour
Ac radiation is rectified in PC

V1 ~7mV



stimulation

No rectification!



Resonant absorption

Other samples are 
100nm thick!

Why parallel and not 
perpendicular?



• Only affected around PC

• Different features than for bulk

• Induced mechanical stress, anisotropy, 
magneto constriction in pc core



Conclusion
• Shown resonant and non-resonant behaviour

• PC can have a wide spread in characteristics

• Measured ‘hundreds of pc’, can show some statistics on behaviour

• Ballistic of diffusive?

• Influence of thickness?






