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In ballistic nanoscale conductors the high current density can lead to substantial changes
in the atomic structure, as seen in experiments[1,2].

We calculate the current-induced forces on the atoms for different models of carbon-
based nanojunctions [3] under a high applied bias voltage on the order of 1 Volt.
Specifically, we have performed non-equilibrium charge transport calculations,
employing first principles electronic structure and transport calculations based on
density functional theory combined with non-equilibrium Greens functions (DFT-
NEGF) [4].

Our findings show how the forces on the atoms are related to the chemical bonds in the
junctions. In particular, we analyze how bonds get weakened/strengthened in the
presence of current, and trace these effects back to the redistribution of bond charge
due to the current flow [5]. Further, the role of the electric field due to the applied bias
voltage and the relation between the forces and the potential drop in the junction is
discussed.

[1] C. Schirm, M. Mat, F. Pauly J.C. Cuevas, P. Nielaba and E. Scheer, Nat.
Nanotechnol. 8, 645-648 (2013)

[2] H. Sadeghi, J. A. Mol, C. S. Lau, G. A. D. Briggs, J. Warner, and C. J. Lambert,
PNAS 112, 2658 (2015)

[3] N. Papior, T. Gunst, D. Stradi, and M. Brandbyge, Phys. Chem. Chem. Phys. 18,
1025 (2016)

[4] N. Papior, N. Lorente, T. Frederiksen, A. Garcia, and M. Brandbyge, Comput. Phys.
Commun 212, 8 (2017).

[5] M. Brandbyge, K. Stokbro, J. Taylor, J.-L.. Mozos, and P. Ordejon Phys. Rev. B 67,
193104 (2003).



