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Spin transfer torque and thermally assisted
FMR in magnetic tunnel junctions

• Introduction to spin transfer torque (STT)
- longitudinal (in-plane) torque
- transverse (out-of-plane) torque
- phase diagram

• Influence of STT on magnetic fluctuations
- Model
- Experimental result

C. Baraduc

S. Petit, N. de Mestier, C. Thirion, Y. Liu, M. Li, P. Wang, B. Diény
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Microscopic picture (2)
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Transverse (out of plane) torque
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2ŷ

V

V

V’

V’

Microscopic picture



SPINSWITCH 2008 C. Baraduc 

Magnetization dynamics
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STT at equilibrium
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Magnetization fluctuations of the free layer
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Model predictions
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From δm to δV
How to access experimentally to the magnetization fluctuations spectrum ?
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Experimental setup
DC Current Bias
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• Battery
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Agilent PSA E 4440

Amplifier
Bias T RF Probe 

Cascade  or 
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G
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Frequency range : 100 MHz – 20 GHz

Sensitivity : 50 pV/Hz

• Correction from transfer function + deembedding
• Conversion in magnetic noise spectrum taking into account R(I)
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Influence of STT on noise
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Summary

• Longitudinal (in-plane) STT:
direct transfer of electron momentum aj

• Transverse (out-of-plane) STT:
field-like term (exchange coupling) bj

• STT at equilibrium:
effect on magnetization fluctuations (noise)

• Stabilizing and destabilizing torque can be measured:
extract aj and bj

• Voltage more relevant than current for STT in magnetic tunnel junctions. 
Polarized current directly related to the voltage.

Petit et al., PRL 98, 077203 (2007)
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