Scattering theory of transport in magnetic system.
Xavier Waintal, CEA Saclay

1. Transport in a phase coherent system.

* From bulk to mesoscopic systems: some systems
are more « quantum » than others.

* Mesoscopic physics: a quantum system connected
to the classical world. Example of non-local experiments.
2. A theoretical approach to transport: Scattering theory.
e Introduction of the S matrix

* The Landauer formula

3. Application of scattering theory to magnetic system.

* GMR 1n a Ferromagnetic-Normal-Ferromagnetic
Trilayer.

* Spin current and spin torque in a F-N-F trilayer.

* Spin injection and Larmor precession in a magnetic
domain wall.




(a)Magnetoresistance

(b) Fourier
transform

Observation of h/e Aharonov-Bohm Oscillations in

A Normal-Metal Rings.
(a) 10 x d,
0.0564 -~ — -
|
(b)
100 200 300

1/AH | 1/T ]



S _.‘_____——-—'—_l 428 w o ‘
507 :
. ‘ » . ‘ c *\.1 f.;. f"'-'n, ' '\I Hﬁ‘,‘ T ; i |
§ y t~ L ] A4
Fll: ' f‘h \'Il ,AJ\" A"’J EI|I i ? 427 i 3 "I l i H*J ‘ﬁ J‘.. H llﬁ‘l r\
) A \ / Yaf A @ ‘FN A Ao W
© VANV VA \J | ‘L ¥
GO ke et e e R = == P Y
-1.8 1.4 “Adt i :4 ™
H - Tesla Sl
Q.03 [___H-_

Fourer Amphtude
=)
=
]
Fourer Amplitude
T
[+

ClAH)




Quantum Point Contact: conductance quantization
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Magnetoresistance as a function of the angle between
the magnetizations.
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Spin torque 1n a Ferro-Normal-Ferro trilayer.
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Those lecture notes.

Scattering approach to spin torque



