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Figure.1. A schematic illustration of the experimental setup for template synthesis of Au NWs.

3. RESULTS AND DISCUSSION

3.1 Fabrication and Characterization of
the FIB-Milled Electrode Gaps

It is obvious that the interaction between the ener-
getic ion beam and the NW will influence the pro-
perties of the fabricated nanogap. Addi-tional to
the optimal FIB processing parameters defined
above, the ion dose and the dwell time are essen-
tial parameters that play a dominant role during
the milling process. In order to in-vestigate how
to achieve a minimum gap size in the Au NW, ion
beam currents ranging from 1 pA to 50 pA were
investigated using a 0.1 µs dwell time.
The results of the FIB milling yields for the cut-
ting processes on the Au NW are given in Table 1
together with the obtained gap sizes. Figures 3 (a)
to (c) show the topography of typi-cal Au NWs
cut by the FIB.
As seen in Fig. 3(a) at 50 pA, a gap of about 100
nm was milled and the gap shape showed a widen-
ing and narrowing effect at the top and bottom
edges, respectively. The halo shape at the edge of
the gap may originate from the non-Gaussian
beam profile which causes a continu-ous re-depo-
sition of sputtered material into the milled section.
A considerable improvement in the gap size and
shape was observed at 30 pA. As seen in Fig. 3(b)
the side wall of the gap is uniform with a smooth
milled surface.
The influence of dwell time on the shape and size
of the electrode gap was also investi-gated. Table
2 shows the gap size at different dwell times for a
constant beam current of 1 pA. It can be noticed

that a minimum gap size of 30 nm with homoge-
nous spacing, as shown in Fig. 4, can be milled
using a dwell time correspond-ing to 0.2 µs.
Changing the dwell time at a con-stant ion beam
current has a crucial effect on the lateral gap size
created in the NW because more material is milled
away the longer the ion beam is fixed at a single
position.
In order to test the possibility of using the nano-
electrode with 30 nm gap for transport stud-ies,
we perform an I-V measurement. The I-V re-
sponse of the gap was recorded using a two-point
probe connected to an Agilent B1500A Semicon-
ductor Device analyzer. Fig. 5 shows I-V profiles
recorded at 294 K on an Au NW before and after
FIB milling. The I-V profiles of uncut and cut
NWs showed ohmic behavior over the entire
measurement range with resistances of 0.55 MΩ
and 4.0 GΩ, respectively. The calculated resist-
ance of the setup before FIB milling is in good
agreement with our earlier study [9], with the Pt
connections contributing to the major part of the
resistance.
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