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In this work we are focusing on identification of reactants and products of
Cu(111) mediated on-surface reaction. We used Non-Contact Atomic Force
Microscopy (NC-AFM) experiments and simulations with microscope tip modi-
fied by CO molecule [1] for this purpose: The reactant is adorbed trimethelsilyl
molecule. Since non-planar parts of this molecule are flexible, an enhanced
model [2] of frequently used Probe Particle code [3,4] and extensive density
functional theory (DFT) calculations were employed to recognise the atomistic
model of the reactant, and to understand the experimentally measured contrast.
The resolved model shows an unforeseen binding of small, partially aromatic
molecule to the copper surface. The examined reaction was one-shot desilyla-
tive homocoupling performed for the first time on Cu(111) surface and which
resulted in diacetylene linked anthracene oligomers. The NC-AFM force mea-
surement combined with theoretical calculations revealed the chemical nature
at the centre of products anthracene unit [5].

[1] L. Gross, F. Mohn, N. Moll, P. Liljeroth, and G. Meyer, Science 325, 1110 (2009).
[2] M. Di Giovannantonio, J. I. Urgel, U. Beser, A. V. Yakutovich, J. Wilhelm, C. A. Pignedoli, P. Ru

eux, A. Narita, K. Mllen, and R. Fasel, Journal of the American Chemical Society 140, 3532
(2018).

[3] P. Hapala, G. Kichin, C. Wagner, F. S. Tautz, R. Temirov, and P. Jelínek, Physical Review B 90,
085421 (2014).

[4] P. Hapala, R. Temirov, F. S. Tautz, and P. Jelínek, Physical Review Letters 113, 226101 (2014).
[5] S. Kawai, O. Krej̆cí, A. S. Foster, R. Pawlak, F. Xu, L. Peng, A. Orita and E. Meyer, ACS Nano

12, 8791 (2018).


