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Control of the single-molecule conductance of Ceo
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[Abstract] Fullerenes and endofullerenes have attracted wide attention due to their unique
structures, electronic properties, and potential applications in nanoelectronics and
nanotechnology. Endohedral fullerenes containing metal atoms are generally more reactive,
either thermally or photochemically, than the corresponding empty fullerenes, because of the
small HOMO-LUMO gaps. Electronic properties of individual endohedral fullerenes, thus,
remains largely unsolved. Here, we investigate single-molecule transport properties of the
individual endohedral fullerenes of HO@Cso and Li*@Ceo by performing single-molecule
measurement based on the break junction technique. The single-molecule conductance of
H.0@Cso sandwiched by Au electrodes was found to be comparable to that of empty Ceo. On
the other hand, the inclusion of the Li* atom into the Ceo cage leads to 2-4 fold increase in the
single-molecule conductance. Analysis in |-V characteristics based on the Landauer—Bdttiker
formalism revealed that the conductive character of Li*@Ceo is due to the closer-lying
transport channel to the electrode potential.
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Fig. 1. Conductance histograms for the single-molecule junctions of (a) Cso, (b) H2O@Cso, (C) Li*@Ceo.
Peak positions are indicated by arrows. The single-molecule conductance was determined to be Gu=
34mGo, GL=3mGo for Ceo, GH=27MGo, G =3MGo for H,O0@Cesy, and Gu=74mGo, GL=10mG, for
Li*@Cso.
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Fig. 2. Examples of current versus bias voltage characteristics for (a) Ceo, (b) H2O@Cqo, (C) Li*@ Ceo.
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