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Atomistix ToolKit (ATK)



























    





























 

 





 






 


































































Virtual NanoLab with the Atomistix ToolKit (ATK) 

Methods

DFT

Semi-Empirical

Classical potentials

(Abinit)

(FHI-Aims)

Non-Equilibrium Green's Functions 
(NEGF) formalism

Build
Interfaces
Nanotubes
Nanosheets
Nanopribbons
Molecules
Crystals by symmetry
Cleave surfaces
Polycrystals

Analyze results
3D visualizations, isosurfaces
Manipulate 3D grids
Band structure, density of states
MD trajectory analysis
Analyze and visualize your data
Produce movies and 
animated GIFs

 



Virtual NanoLab, GUI for ATK and other simulators
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The Schrödinger equation
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In DFT we only need to solve a one-electron Schrödinger equation

 



1. The Kohn-Sham functional
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The ground state energy can be found by minimizing the Kohn-Sham functional
with respect to the density. 
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Calculate the kinetic energy of a non-interaction electron gas 
with effective potential 

How to find                such that the density is similar to 
the interacting electron gas?

)(rVeff


∈

=
occ

rn
α

αψ 2||)(

)(rVeff





 





Because the Kohn-Sham functional is variational, we have for the ground state density
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Because the Kohn-Sham functional is variational, we have for the ground state density
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Thus,                 is a functional of n(r))(rVeff
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Selfconsistent 
equations

  

The Kohn-Sham orbitals are often interpretated as real electrons
and       are to a good approximation the electron energiesαε

 



 

The Local Density Approximation, LDA

The Generalized Gradient Approximation, GGA

Hybrid functionals

Meta-GGA functionals

Perdew-Zunger, PRB 23, 5048 (1981) 

Perdew-Burke-Enzenhofer, 
PRL 77, 3865 (1996)

B3LYP J. Phys. Chem. 98, 
11623 (1994)

Becke-Johnson 
J. Chem. Phys., 124, 221101 (2006)
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M. Brandbyge, J.-L. Mozos, P. Ordejon, J. Taylor, K. Stokbro, Phys. Rev. B. 65, 165401 (2002).
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Electron transmission coefficients from Kohn-Sham Hamiltonian

 



I-V Characteristics of a molecule

Gold Gold

 



Apply bias

 

Gold Gold

 



 



 



 



 



 

Gold Gold



 



 



 



 



 



 



 



 



 

















 


















  
  
 

 



 

 



   

     

     

 
 

  



 












 



 



 



 

















Operation of a Li ion battery

 



  



 





  



 






 

Li2CO2/Li2O2 projected density of states

 



   



Reactant Transition State Product

 













 











  
   
    



 



  

  



 

  



 

 







