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Abstract

Sel f - assenbl ed nmonol ayers of organi c nol ecul es on netal surfaces were
studiedusingfirst-principleselectronicstructurecal culations. Todescribe
i nter-nol ecul ar i nteraction, especial |l y between hydrocar bons, nore accurately

using state-of-the-art density functional calculations, we introduced

correctionterns whichis proportional tol/rije, wherer i sthedistance between
atons i and j. We denpbnstrated that this correction works well for n-al kane
di mers, benzene di mrers, and al kanet hi ol sel f-assenbl ed nonol ayers. W al so

studi ed hydrogen bond in am no acid sel f-assenbl ed nonol ayers on Cu.
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Figure 1 Interaction energy of n-butane
dimmer calculated by MP2 in black, GGA in
blue, and GGA plus correction in red. The
inter molecular distance R is shown in Fig. 3.
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Figure 2 Interaction energy of benzene

dimmer calculated by using CCSDT in black,
GGA in blue, and GGA plus van der Waals
correction in red. The molecular distance R is
shown in Figure 3.
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Figure 3 Geometry of n-butane and benzene
dimmers used in the calculations of Figures 1
and 2.
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Figure 4 Energy dependence of
n-butanethiolate adsorbed Au(11l) on the
Au-S-C twist angle. Without and with

correction in blue and in red, respectively.

Figure 5 Top views of n-butanethiolate
adsorbed Au(111). Without
correction in the left and the right panels,

and with

respectively.
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Figure 6 Top view of glycine adsorbed Cu(100)
surface. Gray, green, red, blue, and yellow
spheres represent positions of C, N, O, H, and

Cu atoms, respectively.
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