The conductance of alkane chains: the influence of anchoring groups and their binding sites
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By means of first-principles calculation, we investigate the effects on electron transport properties of molecular junctions due to different electrode-molecule contact details. The model system chosen is the N-alkanes sandwiched between two gold electrodes with three different terminal groups (ad-sorption strength) and their bonding sites. The calculated low-bias conductance of each junction show two sets of different values for the four bonding sites considered, which has also been reported in some recent experiments. We found that this evident phenomena will persists for dicarboxylic-acid-terminated alkanes but not for dithiol and diamine-terminated alkanes when the bias higher up to the nonlinear region of the I-V curve. The origin of this results is explained quantitatively in terms of the delocalization of molecular orbital near the fermi level and the coupling strength for different groups to the gold electrodes. We also found that the conductance value of the junction decrease exponentially with the molecular length, the obtained prefactor of the exponential decay function (which reflects the contact resistance) shows a significant dependence on the anchoring groups while the decay constant varied a little during the shift of anchoring groups and their bonding sites.

