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The use of a jellium model for the electrodes gives a good account of the conductance of a gold nanowire
linking two metallic electrodes. The statement to the contrary in the recent paper of Fujimoto and Pingse
Rev. B 67, 195315(2003] is based on an incorrect positioning of the edge of the jellium relative to the
outermost lattice plane of the electrode it represents.
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The recent paper by Fujimoto and Hirdseakes an un- correct value ofD=1.93 a.u. is used in Fig. 6 of Ref. 1,
fortunate error in discussing the use of the Jelllum model for\Nhich gives conductance \B, then a conductance value of
the electrodes, which has the effect of making it appear that. 9 9g5,, is found, which is to be compared with what the
this model is not adequate to treat the problem of the congihors call the “true” value of= 1G,. This shows also that
ductance of gold nanowires. In fact it is entirely adequateyne effect on transport of the interface between the jellium
and gives results quite similar to those found in the authorsénd the gold layer that seems to concern the authors is un-
more elaborate treatment. important

The main pointis that the q“aﬁt@ discussed in Sec: ”I. The essence of the construction of the jellium model is
of Ref. 1, which represents the distance between the Jell|un,3h

surface(positive-background edgend the plane of gold at- at eac:latt:sce plar:g OL t_het ons O.ff the mle't)al ?Iectr.c;fje s
oms (called the “square basis of the nanowires” in Rej. 1 smeared ousymmetricallyinto a uniform siab ot positive

contacting the nanowire isot, as Fujimoto and Hirose sug- charge(see .Fig. 1 Thus t.he plane of ions is at the ggnter of
gest, arbitrary or unknown, but by construction of the jellium the slab which replaces it, and the edge of the positive back-
model, has gerfectly definite valudn their case, this value ground is half an interplanar spacimg front of the outer-

is (1/4)ag=1.93 a.u. 4, is the gold lattice constantlf the ~ MOSt |af£ﬂ9e plandsee 'Fig_ L o .
In thinking about this construction, it is useful to consider

the differencesV(r) between the potential due to the ionic
lattice and that due to the semi-infinite positive background
which represents it. ThigV(r), which can be used to per-
turbatively reintroduce the discrete lattice as done, e.g., in
Ref. 2, can only be viewed as a small perturbation if the
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//§ %%/”,//§ N sheet of ions is at the slab center, since othengigé) will
%Q\\\.\%%/o%%\\a\\% not vanish at+« (see footnote 25 of Ref.)3These issues
///4§.§»//%///)\0§ are also discussed in Ref. 4.
.?%\\\%gﬂﬁg&\\\\\ Since for AY100), discussed in Ref. 1, the interplanar
///).§%///%/)\o\§ spacing is (1/2,, the distance between the jellium surface
/@\\\\\gag\\\\\\\ and a gold layer put down on it will be half of this, i.e.,
N

N
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=
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(1/4)a,. This spacing, as noted before, gives the correct con-
ductance. Similar conclusions can be drawn for other sys-
tems as well. For instance, it was shown in Ref. 5 that the
«— conductance of an organic molecule between two jellium
electrodes is quite similar whether the molecule makes con-

tact directly with the jellium surface or with a plane of gold
FIG. 1. Schematic of the construction of the jellium model out atoms adjacent to the jellium surface.

of an ionic lattice. The electrode is built up symmetrically slab by
slab so that the positive-background edge of the jellium is half an  One of us(M.D.) acknowledges support from the NSF
interplanar spacing in front of the outermost lattice plane. Circles Grant Nos. DMR-01-02277 and DMR-01-33075, and Caril-
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represent the ions and the jellium edge is on the right. ion Biomedical Institute.
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