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Outline

Introduction
Electronic Structure and Transport Theory

Applications
- Transport properties of ultrathin films: Cu
- Conductance of Fe/V and Mo/V multilayers: H loading

- Tunneling MagnetoResistance: Interface structure

Summary
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Hard disk read head Magnetic Random Access Memory
(MRAM)

(IBM) (VDI-Verlag)
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* Kohn-Sham equation

HW,)=(T +V,)|¥,)=E,|¥,)
* Green’s function

(E-#)G =1 (E-H)G =1

* Dyson equation
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3D
* Linear scaling of computational effort
* Systems of different dlmenS|onaI|ty

e Treatment of defects: G —
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Diffusive transport: Bolizrmeann ecquation

* One-particle distribution function

dt or ' dt 0k Ot |scatt

* Scattering term
a -
L :ZPkk’(Qk’_gk) Je = Tr+ 9k

ot
Of
9k — _eaEkAkE

* Linearized Boltzmann equation

Vi T 2 Pkk’Ak’] with 7B =

scatt
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I lterative solution
I Relaxation time approximation Ak p— TkBVk
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Transport coefiiciernis

* Residual conductivity

2
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* Plasma frequency
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Transport orooerties of rultilayers
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Fe/V and Mo/V(001) under H loading
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Fe/V and Mo/V(100) under Fl loacding

The role of V expansion
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Conerent transoort: Landauer conduc

o > TLr(EFr) = go Zfdk”Tﬁ“(EF)
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* Green’s Function formulation (Baranger&Stone 1989)
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Rigid-band model
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Tne Julliere rmode]

Phys. Lett. 54A, 225 (1975)
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Normalized MR
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ideal

symmetric

asymmetric

H.L. Meyerheim et al., PRL 80, 076102 (2001) \
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Cnarge self consistency
* Supercell calculation * Density of States
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Transmission and local DOS
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Tiusan et al., PRL 93, 106602 (2004)
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surnrnary

« Screened-KKR Green's function formalism
allows the self consistent treatment of
nanostructures of realistic dimensions

* Microscopic origin of transport phenomena can
be elucidated by ab-initio theory

* Optimization of nanostructures by , Theoretical
material design”
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Zusarnmenfassurgy

* Screened-KKR Greenscher Funktions-
formalismus gestattet selbstkonsistente
Behandlung von Nanostrukturen realistischer
Dimension

* Beschreibung der mikroskopischen Prozesse
durch ab-initio Transporttheorie

* Optimierung von Nanostrukturen durch
, 1 heoretisches Material Design”
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