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Nanoelectronics with ALACANT: 
An application to Ni nanocontacts
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Complete basis set

Minimal basis set

Parametrized tight-binding model
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Available at http://www.guirisystems.com/alacant

●Interface to Gaussian03
●NEGF/Landauer formalism
●Spin-resolved transport
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Ni Ni histogramshistograms
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Atomic structure

Electronic structure Magnetic structure

Computational
Nanospintronics



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 - 3.5a0
Tension applied perpendicular to the [100] surface

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



Minimum cross section during elongation

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



Cross section histogram
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Preferential configurations before breaking

Two preferential structures identified before breaking for 
125 cases studied including all sizes

Monomer

102 atoms

Dimer

102 atoms

2645 atoms

24%

2645 atoms

76%



SpinSpin--resolved resolved conductanceconductance
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DomainDomain--wallwall scatteringscattering

Tatara et al., PRL (1997)
Levy et al., PRL (1997)
Tatara et al., PRL (1999)
van Hoof et al., PRB (1999)
García, APL (2000)
Imamura et al. PRL (2000)
García et al., APL (2001)
Tagirov et al., PRB (2002)
Zhuravlev et al., APL (2003)
Dugaev et al., PRB (2003)
…
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11--dimensional Ni dimensional Ni chainschains

L

R

D. Jacob et al.
PRB (2005)



1 1

11--dimensional Ni dimensional Ni chainschains
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