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First-principles quantum transport: A tool to stay

DFT+Transport
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Green’s function formalism
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Ab initio Computation Applied to NanoTransport
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ALicanie Ab initio Computation Applied to NanoTranspori

Available at http://www.gulirisystems.com/alacant

Interface to Gaussian03
NEGF/Landauer formalism

Spin-resolved transport
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Device: Ab initio

Electrodes: Tight-binding
Bethe lattice
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MCBJ nanocontacts
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STM nanocontacts

4
(q»]
=
(7]
3
w.
p—

-




Histograms
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NI histograms
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Atomic structure

Computational
Nanospintronics
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Molecular dynamics simulations of deformation of
Ni nanowires

=~ Simulation characteristics:
~Interatomic potential for Ni: Mishin et al., Phys. Rev. B59 (1999), 3393
~System sizes: 77, 102, 463, 631 and 2645 atoms
~Initial cross sections: 1.5 - 3.5a,
=Tension applied perpendicular to the [100] surface

= Studies:
=Histograms of minimum cross section during elongation
~Preferential configuration before breaking




Minimum cross section during elongation

Led

-,
2
=
i
@
2
E
L
=
'
c
o
=
5
@
L7 ]
g
)
=]
E
5
E
=
= .

5
Elongation {A)

The smallest cross section is computed during elongation for 25 different cases
Preferential cross sections are clearly observed




Minimum cross section histogram
Preferential configurations
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Preferential configurations before breaking

Two preferential structures identified before breaking for
125 cases studied including all sizes
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Spin-resolved conductance
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Domain-wall scattering
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1-dimensional Ni chains
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1-dimensional Ni chains
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Domain wall in nanocontacts
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