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Landauer-Buttiker formula




“Spin bias”




Non-collinear situation




Polarization
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The distribution of carriers




General orientation
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The conductances

“Standard” L-B conductances:
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Mixing (complex) conductances :
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Spin circuit theory (G.E.W. Bauer, A.Brataas, Y.Nazarov .....)
Spin torque:

Sut J.C. Slonczewski, IMMM 159, L1 (1996)
Torque= ] — 1 L. Berger, PRB 54, 9353 (1996)

J.A Katine et. al. PRL 84, 3149 (2000)



Transmission mixing conductance

Au/Fe(d ML)/Au(OOl) Cu/Co(d ML)/Cu(111)
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The amplitude of the transmitted spin current drops to less than
10% already after several ML



M.D. Stiles, A.Zangwill,

Position-dependent precession ;g ¢ 1407 (2002)
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Stationary points: V K, ( k ZT —k i) =0

IEC: P.Bruno, PRB 52, 411 (95)
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Disordered interfaces (50% alloy)
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Gilbert damping

Landau-Lifshitz-Gilbert equation:
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The values of o parameter

can be enhanced by two L
orders of magnitude for |
thin layers R
E.B. Myers et al., 1999; 3 004r
C.H. Back ef al., 1999

R. Urban et al., 2001; 0.02+
S. Mizukami et al., 2001
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Current-induced Spin pumping

magnetization reversal
Y.Tserkovnyak, A. Brataas, G. E. W. Bauer,

PRL 88, 117601 (2002)
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we now have:
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FMR in Fe/Au (001) multilayers

R.Urban et al., PRL 87 (2001)
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Y. Tserkovnyak, PRB 66, 224403 (2002)



Conclusions

e Spin transport can be parametrized using mixing conductances:

gl'=> 1,1, g =2
Uv

'

S —r
' pp' " opu’

* Transverse spin current is absorbed within few monolayers of the
N/F interface

* Spin-pumping is responsible for the ehanced Gilbert damping
observed in thin magnetic layers
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