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ABSTRACT: We compare the conductance of a series of
amine-terminated oligophenyl and alkane molecular junctions
formed with Ag and Au electrodes using the scanning
tunneling microscope based break-junction technique. For
these molecules that conduct through the highest occupied
molecular orbital, junctions formed with Au electrodes are
more conductive than those formed with Ag electrodes,
consistent with the lower work function for Ag. The measured
conductance decays exponentially with molecular backbone
length with a decay constant that is essentially the same for Ag
and Au electrodes. However, the formation and evolution of molecular junctions upon elongation are very different for these two
metals. Specifically, junctions formed with Ag electrodes sustain significantly longer elongation when compared with Au due to a
difference in the initial gap opened up when the metal point-contact is broken. Using this observation and density functional
theory calculations of junction structure and conductance we explain the trends observed in the single molecule junction
conductance. Our work thus opens a new path to the conductance measurements of a single molecule junction in Ag electrodes.
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Single molecule−metal junctions form an excellent platform
for investigating transport characteristics in nanoscale and

organic-based devices. One of the most versatile techniques to
create single metal−molecule junctions is using the scanning
tunneling microscope based break-junction technique (STM-
BJ).1 Nearly all STM-BJ measurements, however, have been
carried out using gold (Au) metal electrodes since Au is
chemically inert and hence easy to work with under ambient
conditions. Using silver (Ag) as an electrode material could
open up interesting avenues due to its strong optical
enhancement property2,3 and its high catalytic activity for
certain chemical reactions.4,5 Furthermore, Ag is similar to Au
in terms of atomic and electronic structure, and thus
measurements that are possible with Au electrodes should be
accessible with Ag electrodes. However the molecular
conductance measurements using Ag metal remain challenging
to carry out, and little has been done to characterize
experimentally and theoretically single molecule junctions
with Ag electrodes.6

Here, we carry out conductance measurements of a series of
amine-terminated oligophenyls and alkanes with both Ag and
Au electrodes using the STM-BJ technique. We measure a
higher junction conductance with Au electrodes than with Ag.
This follows the trend of the work function for the clean
surfaces [5.3 eV for Au(111) and 4.7 eV for Ag(111)7] for
these amine-terminated molecules in which tunneling is
primarily mediated by the highest occupied molecular orbital
(HOMO). We also see that molecular junction conductance for
each series decays exponentially with molecular backbone
length for both metals, with tunneling decay constants that are

not too different on Ag compared with Au. This is consistent
with previous results that find that, in this tunneling transport
regime with the electrode Fermi energy relatively far from the
HOMO, β is generally independent of electrode work
function.8,9 We do find, however, that the junction formation
probability and the evolution of conductance with junction
elongation are different for Ag compared with Au. Specifically,
with Ag electrodes, we can elongate the molecular junctions to
longer distances as compared with Au. We explain this result by
comparing the dynamics of the Ag and Au metal point contacts
rupture, which precedes the molecular junction formation.
Finally, we also find that the Ag-molecule-Ag junction
conductance varies more than the Au analog, yielding
significantly broader distributions of conductances for statisti-
cally significant data sets. We carry out density functional
theory (DFT) calculations to understand the origin of these
similarities and differences between Ag and Au based single-
molecule junctions. Calculations of junction conductance and
binding energies for two selected structures and their evolution
under elongation show good agreement with the experiment.
We measure the molecular conductance by repeatedly

forming and breaking Ag and Au point contacts in the presence
of molecules with a modified STM-BJ setup that has been
described in detail previously.10 We use a mechanically polished
Ag slug (Alfa-Aesar, 99.99% purity) with a freshly cut Ag wire
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tip (Alfa-Aesar, 99.9985% purity) for the Ag measurements and
an Au/mica substrate with an Au wire tip (Alfa-Aesar, 99.998%
purity) for the Au measurements.11 The STM operates in
ambient conditions at room temperature, and the junctions are
broken in a 1 mM solution of the molecules in 1,2,4-
trichlorobenzene (Sigma-Aldrich, 99% purity). Each conduc-
tance measurement starts by moving the tip into the substrate
to create a metal point-contact with a conductance of at least
5G0.

12 This ensures that a new electrode structure is created for
each measurement. The tip is then withdrawn from the
substrate at a speed of about 18 nm/s, while the current is
recorded at a fixed applied bias voltage of 25 mV at a 40 kHz
data acquisition rate. This yields a conductance (current/
voltage) versus displacement trace. In all measurements
reported here, thousands of curves were collected to allow
for a detailed statistical analysis.
Figure 1a shows individual conductance traces from

measurements in a solution of 1,4-benzenediamine (P1) by

using Au (yellow) and Ag (gray) metal electrodes, as illustrated
in the inset of Figure 1a. These traces highlight the similarities
and key differences between Ag and Au measurements.
Conductance plateaus at and above 1 G0 (G0 = 2e2/h, the
quantum of conductance) are formed for both Ag and Au
traces. In addition, a clear plateau is seen just below 10−2 G0 in
the Au traces due to the formation of stable Au-P1-Au
junctions.10 For the Ag traces, we see a sloped plateau starting
at a similar conductance, which we attributed to the formation
of an Ag-P1-Ag junction. We also find that the Ag-P1-Ag

plateau is significantly longer than that of the Au-P1-Au
junctions. In addition, some of the traces measured with Ag
electrodes have additional features (indicated by the arrow in
Figure 1a) between ∼0.1 G0 and 0.7 G0. These have been
attributed to the formation of a junction that includes an
oxygen atom in series with the Ag contact (Ag−O−Ag) after
the Ag contact is thinned down on elongation.11,13,14

Figure 1b shows linear binned conductance histograms
measured with P1 using Ag (gray, 7000 traces) and Au (yellow,
28 000 traces) electrodes without any data selection. Peaks at
and above ∼1 G0 are seen in both histograms, although those
for Ag are definitely smaller in height than those for Au. This
difference in conductance peak heights is due to Ag having
shorter 1 G0 plateaus as seen in the sample traces shown in
Figure 1a, as Ag point contacts do not form chains readily.15−17

The inset of Figure 1b shows histograms created using
logarithmic bins to highlight the molecular region. The red
dashed curves are the Gaussian fits to the molecular peaks. We
can obtain the conductance values from the center of these
Gaussian fits using the procedure described by Huber et al.18

(see Supporting Information). The most probable junction
conductance is 6.4 × 10−3 G0 for Au-P1-Au junctions and 2.1 ×
10−3 G0 for Ag-P1-Ag junctions. A peak around 0.2 G0 is also
observed in the Ag histogram due to the formation of Ag−O−
Ag junctions.13,14 To check that the molecular conductance
peak does not depend on whether individual traces show the
Ag−O−Ag feature, we sort through all measured traces and
separately create one-dimensional (1D) conductance histo-
grams for traces with and without the oxygen feature (SI,
Figure S1). We find no significant difference in the position of
the molecular peak in these two histograms and conclude that
the oxygen feature does not change the transport characteristics
of an Ag-P1-Ag junction significantly.
Figures 1c and 1d compare log-binned conductance

histograms for measurements with a series of oligophenyls
with 1−3 benzene groups (P1, P2, and P3) and alkanes with
3−6 methylene groups (C3−C6) using Ag and Au electrodes.
Each conductance histogram reveals a clear peak at a
conductance value that decreases exponentially with molecule
length on both electrodes. The width of the conductance
histogram peak is consistently wider for Ag measurements
when compared with Au. This is most clearly visible for the C6
data (Figure 1d). To probe the origin of these wide histograms,
we create two-dimensional (2D) conductance-displacement
histograms from all these data sets. The normalized 2D
conductance-displacement histograms for three molecules (P1,
P2, and C5) measured with Ag and Au are shown in Figure 2
(and the others are shown in SI, Figure S2). These histograms
are created by overlaying all measured conductance traces after
aligning them along the displacement axis at a conductance of
0.5 G0. The data are plotted using logarithmic bins along the
conductance axis and linear bins along the displacement axis.
We see first that the counts for all measurements with Ag
electrodes are significantly higher than those with Au indicating
that the probability of junction formation for Ag electrodes is
higher for all molecules. For each 2D histogram, we also overlay
a conductance profile (black dashed and solid curves), which is
determined from the peak locations of the vertical cross
sections at all displacement bins.
The 2D histograms show molecular conductance features

that are clearly sloped for both P1 and P2 on Ag when
compared to measurements with Au. In addition, all Ag 2D
histograms show a feature just below 1 G0 that has been

Figure 1. (a) Sample conductance traces for P1 measured with Au and
Ag electrodes. Inset: Illustration of the molecular junction. (b)
Normalized one-dimensional conductance histograms for P1 measure-
ments with Au (28 000 traces) and Ag (7000 traces) generated
without data selection using a linear bin size of 0.0001 G0. Inset:
Logarithmically binned conductance histograms generated from the
same traces using 100 bins/decade showing the molecular region. The
Ag histogram shows an additional peak around 0.2 G0 possibly due to
the formation of an Ag−O−Ag junction. Log-binned conductance
histograms for (c) oligophenyls (P1−P3) and (d) alkanes (C3−C6)
generated using 100 bins/decade.
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attributed to the Ag−O−Ag feature.11,13,14 The molecular
conductance features at any given displacement are wider for
Ag measurements when compared with Au measurements. This
is highlighted in the inset, which compares profiles taken at the
end of the 2D conductance feature for each molecule. The
widths of these profiles are compared in SI, Figure S3 for
alkanes and oligophenyls. A clear increase in the width is seen
for all Ag data when compared with Au data. The increased
distribution in conductances measured with Ag electrodes
results from a combination of three effects: (a) conductance
plateaus are more sloped for Ag measurements, especially for
oligophenyls, as evidenced by the 2D histograms, (b)
conductance plateaus have more noise as illustrated in sample
traces in Figure 1a for P1 and in SI, Figure S4 for P2, and (c)
Ag measurements show a larger junction-to-junction variations
as seen from sample traces.
Since the junction conductance varies with junction

elongation for the Ag measurement, the conductances
determined from the histogram peak in Figures 1c and d

represent a statistical average over the thousands of junctions
measured as well as an average over the length of the
conductance plateau. To disentangle the two averages, we focus
on the profiles from the 2D histograms. This allows us to
determine an average conductance at any given junction
elongation length relative to the start of the molecular plateau.
Conductance profiles for both Au (dashed curves) and Ag
(solid curves) measurements for all oligophenyls are shown in
Figure 3a. We have aligned all of these profiles at the start of
the molecular conductance feature so as to not include the
oxygen junction in this comparison. Analogous data for the
alkanes are shown in SI, Figure S5. These profiles show clearly
that, when Ag electrodes are used, the junction conductance
decreases with elongation for all molecules. In contrast,
junctions measured with Au electrodes do not show this
dramatic decrease in conductance with junction elongation
except at the start of the plateau, possible due to additional
through-space conduction.

Figure 2. Normalized two-dimensional conductance histograms for P1 (a), P2 (b), and C5 (c) measured with Au (upper panel) and Ag (lower
panel) electrodes. Insets in upper panel are conductance profiles (solid curves) and Gaussian fits (dashed curves) determined from 2D histograms
over a width of 0.05 nm centered at the end of the molecular feature. The arrow in the lower panel points to the feature due to Ag−O−Ag junctions
seen in a large fraction of traces.

Figure 3. (a) Conductance profiles determined from the 2D histograms for the oligophenyl series measured with both Au electrodes (dashed curves)
and Ag electrodes (solid curves). The arrows indicate a fully extended molecular junction just prior to rupture for Ag electrodes. Conductance values
determined from 1D histograms (light circles) and from fully elongated junctions (dark squares) for (b) oligophenyls and (c) alkanes, measured with
both Au and Ag electrodes. The dashed lines are the linear fits to the data.
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We determine the conductance of fully elongated junctions
from conductance profiles taken from these 2D histograms as
detailed in the SI. We use these conductance values to
determine a trend for each molecular backbone type
(conjugated oligophenyls and saturated alkanes). We plot, in
Figure 3b, the conductance of a fully elongated junction (dark
squares) and the conductance obtained from the peaks of the
1D conductance histograms (light circles) for the oligophenyls.
For the measurements with Au, the two overlay, in agreement
with the observation that the conductance plateaus do not have
a significant slope. In contrast, for Ag, there is a clear difference
between these two conductance values. The dashed lines are
exponential fits to these data (shown on a semilog scale) with G
∝ e−βN where β is the decay constant and N is the number of
units in the chain. We see that the conductance decreases
exponentially with an increasing number of phenyls. For Ag, the
fits to the 1D histograms and to the elongated junction
conductance have different decay constants, while for the Au
junctions, both decay constants are similar. As we discuss
below, the dependence of the junction conductance on
elongation is closely related to different junction structures
that can be formed, depending on the gap between the
electrodes. If we focus on the end of each of the profiles, then it
is most likely that the junction structures will be fully elongated
and most comparable. The decay constants determined from
the end of the conductance profiles are 1.74 ± 0.05 per
phenylene for Ag junctions and 1.78 ± 0.11 per phenylene for
Au junctions.
In Figure 3c, we show the analogous data for alkane junctions

along with the exponential fits on a semilog scale. For the
alkanes, the decay constants do not depend on how the
conductance values are determined. The line fits from the
conductance of the 1D histogram and the fully elongated
junction for both of Ag and Au junctions have almost the same
decay constants. This is in agreement with the finding that the
alkane plateaus for Ag measurements are not very sloped. The
tunneling decay constant, β, determined from these fits is 0.93
± 0.05 per methylene for the Ag junction and 0.98 ± 0.05 per
methylene for the Au junction, respectively. Interestingly, the
tunneling decay constants from the conductance of the fully
extended junction for oligophenyls and alkanes on both of Au
and Ag electrodes are similar. This shows further that for
molecules with a large energy gap between the highest occupied
molecular orbital (HOMO) and the lowest unoccupied

molecular orbital (LUMO), and with the Fermi energy aligned
roughly in the middle of the gap, β does not depend
significantly on the metal work function. This is consistent
with previous findings.8,9

We now turn to a second aspect evident in the conductance
profiles in Figure 3a: junctions formed with Ag electrodes can
be elongated for longer distances than those formed with Au.
For example, a P2 junction can be elongated an additional 1 Å
with Ag compared to Au electrodes. Furthermore, the data also
show that junctions with P3 sustain the longest plateaus while
those with P1 sustain the shortest for both metals. To probe
the origin of these differences, we first consider the junction
formation process. All measurements start with a metal−metal
contact that is pulled apart and broken in an environment of
molecules. Molecular plateaus are seen after the metal contact
ruptures with a plateau length that scales with the molecular
backbone length. For Au, this finding has been rationalized by
considering the gap that is opened up between the electrodes
once the contact ruptures. This has been measured
experimentally and found to be about 7 Å.19,20 Molecules can
either insert in this gap, if they are sufficiently short, or they can
bind away from the apex atoms on the tip and substrate if they
are longer. For the latter case, once a junction is formed, upon
elongation, the binding site can move from one atom to the
next yielding a conductance plateau that scales with molecular
backbone length.21 The parameter that controls the average
conductance plateau length for a given molecule is then the gap
formed right after the metal contact ruptures, at the start of the
conductance plateau.
To understand the difference in the evolution of Au and Ag

junctions, we measure the gap created after Au and Ag metal
contacts rupture by following a method detailed before.20

Briefly, we first form a metal contact, elongate the contact until
it ruptures, and then push the electrodes back together to
determine the net distance the electrodes need to move before
a contact with a conductance of 1 G0 is formed. This “return
length” is measured for both Ag and Au metal contacts without
molecules, using different pull/push speeds (v) ranging from 15
to 750 nm/s to also probe the dynamics of the electrode
relaxation after the contact ruptures. Figure 4a shows a sample
piezo ramp (blue dashed line in the upper panel) and
simultaneously acquired conductance trace (red curve in the
lower panel). The return length is determined from the
difference between the distances L2 and L1 as indicated in the

Figure 4. (a) Sample piezo ramp (blue dashed line in the upper panel) and simultaneously acquired conductance trace (red curve in the lower panel)
used to measure the gap opened up in a metal point contact after rupture. (b) Histograms of the return length (L2−L1) measured with Au
electrodes (upper panel) and Ag electrodes (lower panel) using piezo ramp speeds of 15 and 525 nm/s. Gaussian fits are also shown, and dashed
lines indicate the centers. (c) Mean return length plotted against mean τ values (time between contact rupture and reformation) determined for each
piezo ramp speed.
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figure. Histograms of the return lengths for Au and Ag
electrodes measured at two different ramp speeds (15 and 525
nm/s) are shown in Figure 4b (data at all other speeds are
shown in SI, Figures S6 and S7). The return lengths for Au
(upper panel) decrease slightly as the piezo speed is increased.
In contrast, for Ag, we see a significant decrease in the return
length as the speed is increased. Specifically, we obtain an
average return length of ∼1.3 nm at 15 nm/s, larger than that
measured for Au, but only ∼0.6 nm at 525 nm/s, which is
smaller than that of Au. For each measured trace, we also
determine the time (τ: return length divided by speed) between
contact rupture and reformation as shown in Figure 4a. Figure
4c plots the average return length as a function of the average τ
determined at each pull speed. We see clearly that, within the
accessible time scales in the experiment (about 2−200 ms), the
gap opened up in an Ag electrode changes significantly in
contrast to results with Au.
We conclude from these measurements that the electrodes

undergo an initial relaxation that opens up a small gap of ∼7 Å
for Au and ∼5 Å for Ag consistent with previous studies.19,22,23

This occurs as soon as the contact is ruptured, within the 10 μs
time resolution of our experimental setup, and could be due to
a relaxation of the electrodes that were elastically stretched in
the rupture process. After this fast relaxation, the atoms on the
electrodes reorganize to open up a larger gap over a time scale
that is dictated by the diffusion constant of the metal. Since Ag
has a larger diffusion constant,24 the electrodes reorganize more
quickly, opening up a larger gap within ∼100 ms after rupture.
This reorganization time in Au is slower due to its smaller
diffusion constant, yielding a relatively time independent return
length within the accessible times scales in measurements.
While these dynamics may be further altered in the presence

of the molecules with amine end groups that bind to
undercoordinated metal sites, the essential point for the
present discussion is that the initial gap between electrode
tips is smaller by about 1−2 Å in Ag as compared to Au. This
qualitatively affects the molecular junction elongations observed
in the 2D conductance profiles shown in Figure 3a. At the start
of a molecular junction, the gap between the tip and substrate is
smaller by about 1−2 Å with Ag when compared with Au. This
allows junctions to be extended an additional 1−2 Å before
rupture with Ag. With a shorter tip/substrate gap, we can also
envisage highly tilted molecular junctions with Ag electrodes
that cannot form with Au electrodes.6

We carry out density functional theory (DFT) based
calculations to probe junction formation energetics, electronic
transport characteristics, and evolution of junctions formed
with P1 on both Au and Ag. We pay particular attention to
compressed junctions, having a small tip-to-sample distance,
motivated by the results of Figure 4c and study the evolution of
molecular junctions on both Au and Ag. We carry out DFT-
based first-principles calculations of electronic transmission
with a gradient-corrected exchange-correlation functional25 and
a nonequilibrium Green’s function approach using the SIESTA
and TranSIESTA codes.26,27 Junctions were modeled with a
unit cell consisting of six metallic (111) layers, each having 16
atoms, with the molecule bound to either an adatom or a trimer
tip structure as shown in Figure 5a. To probe the relation
between conductance and electrode separation, we consider
junctions where the molecule is in a “vertical” starting position
as well as a “horizontal” junction where the molecule is highly
tilted in the compressed junction, as shown in the left and right
panels in Figure 5a, respectively.

In the calculations, we use a single-ζ polarized basis for Au
and Ag atoms and a double-ζ polarized basis for molecular
atoms. The molecular junction structures are optimized by
changing the electrode-electrode separation and minimizing the
forces acting on all tip and molecular atoms with a threshold
value of 0.02 eV/Å. Binding energies for the junctions are
calculated taking into account corrections for basis-set
superposition error (BSSE).28 Transmission calculations are
subsequently carried out by adding additional metal electrode
layers to the optimized structures. A 5 × 5 Monkhorst-Pack
grid and a 250 Ry real-space cutoff are used for the calculation
of the electronic structure, while transmission spectra are
calculated with a 15 × 15 sampling of the transverse Brillouin
zone.
The transmission spectra for P1 bound in a vertical geometry

to Au and Ag are shown in Figure 5b for two tip structures (and
analogous transmission curves for P2 and P3 are shown in SI,
Figure S8). The overall shape of the spectra on Au and Ag are
the same, with the spectral features in the case of Ag having a
shift of ∼0.2−0.3 eV toward lower energies. This shift is smaller
than the difference in work function between Au and Ag (∼0.6
eV for the (111) surfaces) indicating a small difference in the
dipole induced by the N−Ag versus the N−Au bond. Although
transmission features around the Fermi level are different for
adatom−adatom and trimer−trimer junctions, the shape and
position of molecular resonances, characterized by peaks in the
transmission spectra, are essentially tip-independent. For both
Au and Ag, the low-bias transmission of P1−P3 is determined
by the HOMO-derived resonance, which falls closest to the
Fermi level. The spectra of Au-P1-Au for both tip structures

Figure 5. (a) Sample structures showing a vertical (left) and a
horizontal (right) junction for P1 with Au and Ag electrodes,
respectively. The upper and lower tip structures for the Ag junction
illustrate the trimer and adatom motifs. (b) Transmission curves
calculated for the Ag-P1-Ag and Au-P1-Au junctions using adatom/
adatom (dashed curve) and trimer/trimer (solid curve) tips. Binding
energy (c), including BSSE corrections, and conductance (d) at EF for
the Ag-P1-Ag and Au-P1-Au junctions as a function of electrode
separation. The triangles indicate horizontal junctions formed using an
adatom and a trimer tip. The circles indicate vertical junctions formed
using two trimer tips.
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have a broad HOMO peak and, on the empty part of the
spectrum, a rather narrow LUMO-derived resonance, that
corresponds to the LUMO having little amplitude on the amine
linker groups, and a broader LUMO+1 peak. The case of Ag-
P1-Ag exhibits, in addition to the downshift of transmission
features with respect to Au, narrower molecular resonances,
indicative of a weaker electronic coupling. The exception to this
is the LUMO, which is broader in Ag due to the larger
amplitude of p-orbital character near the Fermi energy in Ag.
The DFT zero-bias conductance of a P1 junction with trimer
tips is 4.3 × 10−2 G0 and 9.3 × 10−3 G0 on Au and Ag,
respectively, higher than the measured values due to the well-
known overestimation of conductance by DFT-based meth-
ods,29−32 but consistent with earlier work.30 The calculated
conductance of P1−P3 on Au is ∼5 times higher than on Ag,
which is consistent with the factor of ∼4 seen in the measured
conductance of a fully extended junction. Furthermore, the
calculated β values for oligophenyls on Au and Ag electrodes
are about 1.6, as shown in SI, Figure S9. These β values are
close to those determined from our experimental results.
We now focus on P1 junctions and study their evolution on

Au and Ag electrodes to compare the energetics and
conductance of horizontal and vertical structures as a function
of junction elongation. Starting from a compressed junction
with a small electrode−electrode distance and a highly tilted
molecule, the junction structure is optimized, and its
conductance is calculated, as described above. The junction is
then stretched vertically, increasing the electrode separation,
and the process is repeated over a range of ∼4 Å. The binding
energies for the junction (for two metal-N bonds) calculated
from these trajectories, including BSSE corrections, are shown
in Figure 5c. We find that the binding energies for Ag junctions
are smaller by about 0.2 eV per bond than those of Au
junctions. The geometries from the entire trajectory are
energetically accessible in these experiments. For the case of
the Ag junctions, we find that junctions can be sustained with
the adatom positioned in either of two neighboring surface
hollow sites (as shown in SI, Figure S10), resulting in two
stable geometries for a given electrode distance as the junction
is elongated. In such cases, we consider these two geometries
with different locations for the adatom and include data from
both in Figure 5c and d. Figure 5d shows the calculated zero
bias conductance for all trajectories. We find that the
conductance spanned by the Au junctions is significantly
narrower than that of the Ag junctions. Furthermore, the
conductance of a compressed Ag junction (with the smallest
electrode separation) is much higher than that of a fully
extended junction. For the case of Au junctions, the entire
dynamic range is less than 30% of the mean conductance value,
consistent with typical histogram widths observed for P1.
However, for the Ag electrodes, the range of conductance
versus elongation is much bigger (∼120% of the mean
conductance value). This traces to the larger sensitivity of
electronic coupling to the angle between the Ag tip atom to N
bond and N−C bond. Overall, the range of conductance in
Figure 5d is consistent with widths of the conductance peaks
shown in Figure 1b.
In conclusion we have measured the conductance of

molecular junctions formed with amine-terminated oligophen-
yls and alkanes using both Au and Ag electrodes. Through DFT
based calculations, we show that these junctions conduct
through the HOMO orbital. We find, in both theory and
experiments that Au molecular junctions have a higher

conductance than those formed with Ag, consistent with the
work function difference for these two metals. Interestingly, we
find that junctions formed with Ag can be elongated by longer
distances than those formed with Au. We show that this can be
explained by examining the dynamics of the metal-contact
rupture, where we see that a smaller gap is formed when an Ag-
point contact is broken. Our work thus provides an
understanding of transport in Ag based molecular junctions
through ambient measurements at room temperature.
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