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ABSTRACT: Linear silanes are efficient molecular wires due to 
strong -conjugation in the transoid conformation, however, the 
structure-function relationship for the conformational dependence 
of single-molecule conductance of silanes remains untested. Here 
we report the syntheses, electrical measurements, and theoretical 
characterization of four series of functionalized cyclic and 
bicyclic silanes including a cyclotetrasilane, a cyclopentasilane, a 
bicyclo[2.2.1]heptasilane, and a bicyclo[2.2.2]octasilane, which 
are all extended by linear silicon linkers of varying length. We 
find an unusual variation of the single-molecule conductance 
between the four series at each linker-length. We determine the 
relative conductance of the (bi)cyclic silicon structures by using 
the common length dependence of the four series rather than 
comparing the conductance at a single length. Contrasting with 
the cyclic -conjugated molecules, the conductance of -
conjugated (bi)cyclic silanes is dominated by a single path 
through the molecule and is controlled by the dihedral angles 
along this path. This strong sensitivity to molecular conformation 
dictates the single-molecule conductance of -conjugated silanes 
and allows for systematic control of the conductance through 
molecular design. 

INTRODUCTION 
With a continuing miniaturization of silicon devices,1 

molecules consisting of several silicon atoms become ideal 
systems to understand nanoscale transport in silicon. The 
continued progress in silane synthesis2-9 has opened up a whole 
range of molecular topologies and revealed the rich complexity of 
electronic communication through silanes. 

Linear silicon-based chains can be highly conducting and 
sensitive to conformation as molecular silanes10 or alternatively 
extremely insulating if they are modified to molecular siloxane.11 
Cyclic and bicyclic silicon ring structures further influence the 

electron-transport properties, not the least of which from the 
significant conformational flexibility that some cyclic structures 
posess.12 Furthermore, as can be used to test the theoretical 
prediction about different superposition regimes in parallel 
molecular wires13, highly constrained silane systems with multiple 
pathways were used to demonstrate that different bridges do not 
act as parallel resistors.14-15  
-conjugation in silanes and alkanes depends on the dihedral 

angles in the molecular backbone;16-19 and single-molecule 
conductance is expected to reflect this dependence.20-22 For 
example, we recently found that there is destructive quantum 
interference in the bicyclo[2.2.2]octasilane molecular unit due to 
its constrained dihedral angles; consequently the conductance is 
effectively suppressed.23 It is clear that in between the high 
conductance all-transoid linear silanes and low conductance 
bicyclic silanes with cisoid dihedral angles, there is a range of 
accessible silane systems with a variation of backbone dihedral 
angles.24 Experimental studies, however, have been somewhat 
limited to exploring photophysical properties25-28 and the 
relationship between backbone dihedrals and charge carrier 
mobility in conducting silane polymers.29-31  

In this work we investigate how best to gain broad insight into 
the transport properties of linear, cyclic and bicyclic silanes when 
these properties are very sensitive to conformation and 
conformational flexibility varies significantly across different 
structures. In addition to the linear silanes that have been studied 
previously, we employ a series of molecules designed and 
synthesized for this purpose, as displayed in Figure 1a: 
cyclotetrasilane (4-ring), cyclopentasilane (5-ring), 
bicyclo[2.2.1]heptasilane (221), and bicyclo[2.2.2]octasilane 
(222). These basic structures are expanded to a family of 
molecules by extending the backbone length. Here, we investigate 
their single-molecule conductance properties using the scanning 
tunneling microscope break junction (STM-BJ) technique as well 
as density functional theory (DFT) transport calculations.  
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This paper proceeds as follows. We employ a simple method to 
determine the relative conductance of the silicon ring units, 
disregarding the variable conformational flexibility in the 
molecules. This is achieved by fitting the conductance values of 
the molecules at all lengths and extrapolating the fit to zero 
length, similar to that previously employed for finding contact 
resistance and the resistance of a repeat unit in extended 
systems.32-33 This method relies on the fact that linear silanes 
show a clear exponential attenuation of conductance with 
increasing length.10 These trends are expected to be general when 
contact geometries and conformations of the linear wire do not 
vary significantly. Using this approach, we establish the structure-
function relationship and find a conductance trend of G221 > G4-

ring > G5-ring > G222. We are then able to gain insight into the 
transport properties of the silanes more generally and specifically 
probe the roles of multiple paths, dihedral angles, and σ-
interference. 

 

Figure 1. (a) Chemical structures of the central subunits. The two 
dangling bonds on each structure indicate the positions for 
attaching the linear silicon wires. The extending silicon chain 
length is: n = 2, 4, 6 for 4-ring and 5-ring and n = 0, 2, 4, 6 for 
221 and 222. TMS represents a trimethylsilyl group and Me a 
methyl group. (b) Schematic of a single molecule junction formed 
with a silicon molecular wire containing a ring (blue dot) and 
extending arm (green rectangles). 

METHODS 

The Molecular Systems 
To compare the single-molecule junction conductance of the 

four silicon ring units, we synthetically attach silicon molecular 
wires to these systems and create a series of molecules with 
different chain lengths with n = 2, 4, 6 for 4-ring and 5-ring; n = 
0, 2, 4, 6 for 221 and 222. The 4-ring and 5-ring have cis and 
trans isomers; here we focus on the trans isomers; results 
comparing cis and trans isomers have been detailed previously.12 
The synthetic details are described in the supporting information 
(SI Part IV).10, 34-38 Each silicon arm is functionalized with 
terminal methylthiolmethyl groups to enable the formation of 
molecular junctions with Au electrodes.34  

Single Molecule Conductance Measurements 
We measure the conductance of single-molecule junctions 

using a STM-BJ method (Figure 1b).39-40 For each molecule, we 
repeatedly form and break Au point contacts in a 1,2,4-
trichlorobenzene solution of the target molecule. The conductance 

versus displacement traces reveal plateaus near integer multiples 
of the conductance quantum (G0, 2e2/h) with one or sometimes 
two additional plateaus below G0; these additional steps indicate 
the formation of Au-molecule-Au junctions. 

We compile 10,000 – 30,000 traces into a logarithmically-
binned conductance histogram for each molecule studied without 
any data selection. Figure 2a-d display the conductance 
histograms for the 222, 221, 4-ring and 5-ring series with 
different chain lengths. We see clear conductance peaks for all 
systems, indicating that the silicon ring structures provide an 
electronic pathway and are well-coupled in the junction. Here we 
focus on the most significant peak for each molecule.12 We obtain 
the most probable conductance value for each molecule by fitting 
a Gaussian function to the conductance peak that corresponds to a 
fully elongated junction as determined from 2-dimensional 
histograms (Figure S1 – S4).  

Density Functional Theory Calculations 
To investigate the nature of the transport through these silicon 

ring structures, we perform ab initio calculations based on density 
functional theory (DFT). The molecular structures are optimized 
in vacuum and placed between two 4-atom Au-pyramids on 5 × 5 
fcc Au(111) surfaces to form a junction. The molecule is relaxed 
to a threshold of 0.05 eV/Å with the Au-atoms kept fixed. DFT 
with the PBE exchange–correlation functional, double- plus 
polarization basis set for the molecule, and double- basis set for 
the Au atoms are used as implemented in ASE and GPAW.41-44 
The optimized junction structures are transferred to 6 × 6 fcc 
Au(111) surfaces and the transmission is calculated with the non-
equilibrium Green’s function approach as implemented in Virtual 
NanoLab and Atomistix ToolKit. 45-48  

We calculate the interatomic transmission pathways at the 
Fermi energy as described in detail elsewhere.21 The transmission 
contributions between atoms are plotted as arrows on top of the 
optimized junction structures, where the cross-sectional area of 
each arrow scales proportionally with the interatomic 
transmission. Arrows in the transport direction are colored in red, 
arrows opposite the transport direction in blue. For clarity a 
threshold of 10% of the total transmission is applied; smaller 
arrows are not shown. A more detailed description of the 
theoretical procedure and all transmission plots are included in SI 
Part III.  

RESULTS 
In Figure 2e, we plot the single-molecule junction conductance 

as a function of the number of silicon atoms in the silane arms. 
These data reveal that the conductance decreases exponentially 
with increasing length, G = Gce-βn, except for the 222 series. We 
find that 4-ring, 5-ring and 221 series share a very similar 
tunneling decay constant β (Table 1) determined from the fit to 
the conductance data with β =0.73-0.82 per silicon, which is close 
to that of linear silanes at β = 0.75 per silicon (or 0.39 Å-1).10 
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Figure 2. Conductance histograms for silicon molecular wires 
containing (a) 222, (b) 221, (c) 4ring and (d) 5ring. The 
counts/trace intensity of the 221(Si6) data is multiplied by a factor 
of 3. The number of silicon atoms in the oligosilane wire [SiMe2]n 
(n = 0, 2, 4, 6) is indicated by a light to dark color scheme. (e) 
Measured single-molecule junction conductance and (f) calculated 
transmissions at the Fermi energy plotted against silane arm 

length for 221 (purple), 4-ring (red), 5-ring (blue), 222 (green) 
based oligosilanes. Lines show linear fits to the data following G 
= Gce-βn. 

We find that the relative conductance between the ring 
structures can vary significantly depending on the molecular 
length. This result strongly suggests that we cannot simply 
compare the four ring structures at one particular length but need 
to consider a series of lengths and extrapolate the effective 
conductance Gc at n = 0, as listed in Table 1. Applying this 
method, we can conclude that 5-ring is a worse conductor than 4-
ring, a result that is not so clear at each fixed length. In addition, 
we observe an odd-even effect in the conductance of the 4-ring 
series as can be seen in Figure 2. This phenomenon is intrinsic to 
4-ring systems as we also observe the odd-even effect in three 
other series containing 4-ring. (SI Figure S5, S6) 

The transmission calculated at the Fermi energy is plotted 
against the chain length for each series in Figure 2f. We find this 
calculated conductance captures the trend G221 > G4-ring > G5-ring > 
G222 shown in experimental data in Figure 2e and Table 1. While 
some of the experimental conductance features, including the odd-
even alternation of the 4-ring systems, are qualitatively 
reproduced by the calculations, we note the exact transmission 
values lack quantitative accuracy. As we explore in more detail in 
SI part III, we find that particularly in systems where the 
transmission is sensitive to the Fermi energy alignment, the 
transmission at the Fermi energy does not reproduce the 
experimental conductance. As has been discussed in other reports, 
the quantitative mismatch between theory and experiment is to be 
expected due to errors inherent to DFT.12, 49-51 

We find the calculated decay constant for the 5-ring and linear 
silane systems agree with the experimental data. For 4-
ring and 221, the experimental decay constant is larger than the 
calculated value. Specifically, for 4-ring, the transmission at the 
Fermi energy is very sensitive to the Fermi energy alignment as 
shown in Figure S11. Despite the discrepancy between 
experiment and calculations for 221, its calculated decay constant 
and transmission values are very similar to those of linear silanes 
(Figure S13). 

 

Table 1. Relative Conductance and Decay Constants of the 221, 4-ring, 5-ring and 222 systems determined from STM-BJ measurements 
and DFT calculations. 

 

a Conductance peak values are obtained from fitting a Gaussian function to the corresponding 1D conductance histogram. b To calculate 
each conductance ratio, we divide the conductance of the indicated silicon-ring wire to its corresponding linear counterpart. The linear 
counterparts are Si3, Si5, Si7 and Si9 for 221, 4-ring and 5-ring; are Si4, Si6, Si8, and Si10 for 222. c Ring conductance determined from 
the intersect of the fit at n = 0. 

 

DISCUSSION 
Variability Across the Series: Odd-Even Effect 
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From the measured conductance in Figure 2e and Table 1, there is 
a notable odd-even conductance fluctuation with length in the 4-
ring series, and to some extent also in the 222 series, that limits 
the value in comparing the conductance of different (bi)cyclic 
structures at any one length. In order to understand the origin of 
this effect, we show the tip-to-tip Au-Au length of the calculated 
single-molecule junctions of the 4-ring series in Figure 3 together 
with ball and stick models of the molecules at their fully extended 
structures. These calculations represent a junction geometry right 
before the S-Au contact breaks. From the junction structures, we 
notice that there is a clear odd-even alternation in the junction 
lengths for the 4-ring series. Due to the constrained bond angles 
of the cyclic system, the zig-zag pattern of the transoid 
conformation in linear silane arms gives rise to alternating 
junction lengths. The same structural pattern can be seen for the 
222 series in Figure S23. This suggests the following correlation: 
the Si0 and Si4 extended systems are long and may therefore have 
lower transmission probability than the general trend for the 
series; conversely, the Si2 and Si6 extended systems are short and 
may have a higher transmission than the general trend suggests.  

 

Figure 3. Optimized junction structure and interatomic 
transmission pathway analysis of 4-ring series. The calculated tip 
Au-Au junction length is illustrated with the nanometer-ruler on 
the top. 

In Figure 4, we compare the calculated and the measured 
junction lengths for the four series of molecules. In individual 
conductance traces, the length of the plateaus at the molecule-
dependent conductance value corresponds to the distance a 
junction can be elongated before it is broken. We determine the 
average distance a single-molecule junction can be elongated 
before the junction breaks by analyzing 2-dimensional 
conductance histograms (Figure S1-S4, details in SI part I). 
Considering that the Au electrodes snap back after the Au point 
contact is ruptured by about 6-8 Å, these elongation lengths yield 
the junction length and can be compared to the calculated Au-Au 
distance for each system.52-53 We do not include the 221(Si6) 
because the molecular junction breaks before it reaches the fully 

elongated junction, therefore its length is not directly comparable 
with others.  

We see that in both experiments and calculations, the 221 and 
5-ring series show a rather linear correlation between the junction 
length and the number of Si in the silicon arm, in agreement with 
past findings.52 However, the 4-ring and 222 series do not show 
such a linear trend. The origin of the odd-even effect in the 
conductance of 4-ring series thus likely comes from an 
alternation of the junction length. We suggest that this mechanism 
might also explain the previously observed much weaker odd-
even effect in linear oligogermanes.54 This finding bears 
resemblance to the odd-even alternation effect in the conductance 
of self-assembled monolayers of alkanethiolates, where the results 
were attributed to the restricted contact angles of the molecules.55-

58  
The odd-even effect here is not intrinsic to the linear repeat unit 

that extends the functional central unit of the molecule. Instead, it 
is the central (bi)cyclic molecular unit that puts a structural 
constraint on the molecular wire as a whole. Therefore a direct 
comparison of the conductance of a cyclic or bicyclic molecular 
units cannot be done at a single length (as can be seen by 
comparing different columns of Table 1). By examining a series 
of wires this effect is eliminated and a better measure of the 
relative conductance of the central molecular unit is achieved. We 
consider this approach a general way to achieve better comparison 
of complex conducting and insulating molecular moieties. With 
this framework, we can then interrogate the roles of the different 
structural elements in the (bi)cyclic units.  

 

Figure 4. (a) Experimental junction elongation length and (b) 
Calculated Au-Au distance plotted against the molecule length for 
4-ring (red), 222 (green), 5-ring (blue), and 221 (purple) based 
oligosilanes.  

 

The Role of Multiple Paths  
When the interatomic transmission pathways are plotted for 

these molecules (see Figure 3, 5 and S10) a universal and striking 
feature is that the current is dominated by a single arm of the 
(bi)cyclic structures. In some cases, there are multiple pathways 
in the sense that there are multiple through-bond and through-
space interactions within the arm (see for example 222 in Figure 
5c), but we do not see this replicated across the multiple arms of 

0 0.5 1 1.5 2 2.5

Au-to-Au distance (nm)

4-ring (Si2)

4-ring (Si4)

4-ring (Si6)
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the (bi)cyclic structure. The transmission through 222 displays a 
through-space ring-current inside the bicyclic unit where the 
dihedral angles are constrained to below 20°. In contrast, the 
transmission through 221 (Figure 5d) is dominated by the single 
through-bond path through the bicyclic unit that is in the optimal 
dihedral angle configuration ~180°. These results suggest that 
cyclic and bicyclic silanes do not act as fully conjugated cyclic 
systems where all through-bond paths in the molecule contribute 
to the transmission, as we know from -conjugated systems such 
as benzene21, paracyclophanes59 and larger polyaromatic 
molecules.60-61 Instead, these cyclic and bicyclic silanes can be 
considered as a linear wire where the dominant silicon bridge is 
being conformationally constrained within the (bi)cyclic structure. 
Consequently, the conformation and conformational flexibility 
along these single paths becomes the determining factor in the 
transport properties for the system. 

At this point, we should note that our results are not in full 
agreement with prior theoretical results where Löfås et al. 
reported that multiple paths were seen to be active through a 
bicyclo [2.2.2]octasilane structure similar to 222.14  In that case a 
TMS contact group was used where Si bonds directly to Au. It is 
unclear how the contact group affects the coupling through the 
arms in the molecule and how this may affect the appearance of 
destructive quantum interference in silanes. It is, however, clear 
that the methylthiomethyl linkers used here provides a very well-
defined contact geometry where the transport properties of the -
conjugated silicon structure can be systematically probed both 
experimentally and theoretically.10, 23, 49, 62 

 
 

 

Figure 5. Calculated transmissions plotted on a semi logarithmic 
scale against energy for (a) 222 and (b) 221 in one of its three 
conformations (data for others conformations in SI). Interatomic 
transmission pathway analysis of (c) 222(Si2) and (d) 221(Si2). 

 

The Role of Dihedral Angles 
We can now compare the conductance of these ring systems 

with linear silanes. In order to do this, we first consider the 
shortest path in each ring. 4-ring, 5-ring and 221 all have three 
silicon atoms in the shortest path while 222 has four. Since we 
have measured these cyclic systems with silicon arms that have 0, 
2, 4 and 6 atoms, we can consider the ratio of conductance of the 
shortest wires embedded in the cycle to that of their linear 
counterparts. Specifically, we take the measured conductance of 
the 4-ring, 5-ring and 221 wires and divide these by the 
conductance of linear silanes with 3, 5, 7 or 9 atoms. For the 222 
wires, we divide the conductance by that of linear silanes with 4, 
6, 8 or 10 silicon atoms. We list the relative zero-length 
conductance in Table 1 in the Gn=0/GL column. While it is clear 

that the conductance of the entire 221 series is very close to linear 
silanes of the same length, 4-ring and 5-ring are somewhat 
suppressed and 222 is significantly suppressed. 

For linear silanes, it was previously shown by George et al.20 
that the transmission is suppressed when a dihedral angle of the 
silane backbone is decreased from 180° towards 0°. As we have 
previously explored experimentally, unconstrained linear silanes 
are indeed highly conducting molecular wires in their all-transoid 
conformation.10 To explore the equivalence of (bi)cyclic and 
linear silanes, we calculate the transmission for a constrained 
linear permethylated hexasilane and resolve its transmission 
pathways in Figure 6. It is clear that decreasing the central Si-Si-
Si-Si dihedral angle from 180° to 100° only leads to a small 
decrease in the transmission. However, as the dihedral angle is 
further decreased to 15° an antiresonance close to the Fermi 
energy appears, and consequently the transmission is effectively 
suppressed.  

We recently showed that the mechanism for this 
comprehensive conductance suppression in 222 is destructive 
quantum interference in the -system,23 akin to that found in -
systems.63-66 While all members of the 222 series have an 
antiresonance close to the Fermi energy as shown in Figure 5a, 
there are no signs of destructive interference in the transmissions 
of the 221 series shown in Figure 5b. Structurally very similar 
systems, both the 222 and 221 bicyclic units are in rigidly locked 
conformations. However, while all three bridges in 222 are locked 
into the conductance suppressing cisoid conformation, one bridge 
in 221 is locked into an anti conformation, which allows for 
optimal -conjugation in silane wires. 

 

Figure 6. (a) Molecular structure of linear Si6 indicating the 
central dihedral angle that is being changed in the calculations. (b) 
Transmissions and (c)-(e) interatomic transmission pathways of 
linear Si6 constrained into a central Si-Si-Si-Si dihedral angle of 
180°, 100°, and 15°. The molecule is optimized to its transoid 
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conformation and the central dihedral angle is then manipulated 
without further optimization. 

Beyond the magnitude of the conductance/transmission we can 
see that the transmission pathways for the constrained linear 
system closely resemble those of the two bicyclic systems in 
equivalent conformations: Comparing Figure 6c with Figure 5d, 
we see that the path of the transmission is largely the same for 
221(Si2) as for the 180° linear system. Likewise, comparing 
Figure 6e with Figure 5c we see that 222(Si2) closely resembles 
the equivalent linear system in a 15° conformation. 

Somewhat surprisingly, this behavior is largely preserved even 
in 4-ring despite its smaller Si-Si-Si bond angles within the cyclic 
system. As plotted in Figure 3, the transmission mainly follows 
one through-bond path, equivalently to what is seen in Figure 6d 
for the linear silane constrained into a 100° dihedral angle. In 4-
ring there are also minor ring currents and through-space 
contributions due to the bulky TMS substituents. Still the analogy 
to a constrained linear system holds as the ring system is 
dominated by a single linear path through the molecule. 

Our calculations confirm that 221 has higher conductance than 
4-ring and 5-ring because the dihedral angles involving the three-
Si path of the ring are rigidly locked in the anti-configuration (Si-
Si-Si-Si = 180°±2°) providing optimal -conjugation and making 
it favorable for transport.17, 20, 26 From the perspective of dihedral 
angles we may have expected 5-ring to be the better conductor 
compared to 4-ring, however, the opposite is true. While 5-ring 
has conformations with well-conducting paths through the ring 
where dihedral angles are no lower than 125°, it also has vast 
conformational freedom and the less conducting conformations 
are likely to dominate, detailed in SI part III and previous work.12 
Consequently, 5-ring has a lower measured conductance, 
underlining the importance of conformational freedom. The 
transmissions in Figure 2d of 5-ring is for a series of 
conformations where the dihedral angles along the shortest path 
are less favorable for transport than 4-ring for which the lowest 
dihedral angle is ~110°. The experimental conductance and 
calculated transmission of the 222 series is by far the lowest of 
the series examined here. With Si-Si-Si-Si dihedral angles locked 
in a cisoid configuration around 15-20° across the 222 bicyclic 
unit the suggested structure-function relationship is underlined.17, 

20, 25-26  

Destructive Quantum Interference and Exponential 
Decay  

The experimental conductance and the calculated transmission 
of the 222 series are low and do not show a clear exponential 
decay. Shown in Figure 5a, the transmission for all four members 
of the 222 series have sharp antiresonances in the transmission 
within 1 eV of the Fermi energy. The fact that there is an 
antiresonance close to the Fermi energy is responsible for the lack 
of exponential decay we see in both the experimental and 
theoretical results. It is also clear that the precise energetic 
position of the antiresonance will significantly impact the 
transmission at the Fermi energy.  

The antiresonances are affected by the energy level alignment, 
which we know to be inaccurate within DFT.50-51, 67 In Figure S12 
we briefly examine the method dependence by calculating the 
transmission of the 222 series with the same DFT method using 
different basis sets. While such a relatively small change of 
methodology does not result in much qualitative change to the 
transmission, it is clear that the antiresonances move. Thus the 
antiresonance energies from DFT calculations cannot be used 
quantitatively.51 This is responsible for the clear quantitative and 
qualitative disagreement between experiment and theory for the 
conductance trends of the 222 series seen in Figure 2e and 2f. 
Consequently, the transmission at the Fermi energy is 

overestimated for 222(Si2) where the antiresonance is far from 
the Fermi energy and underestimated for 222(Si4) and 222(Si6) 
where the antiresonance is almost right at the Fermi energy. 
Furthermore, in making a direct comparison between experiment 
and theory, it should be noted that a small bias window is applied 
in the experiment but not included in the calculations. This small 
bias window may or may not contain the antiresonance in the 
transmission, and could therefore affect the measured 
conductance. 

We note that Figures S10 and S11 show that the 4-ring and 5-
ring series also have interference features in the transmission. In 
both cases this feature is 0.5-1eV above the Fermi energy and 
does not seem to notably affect the transmission at the Fermi 
energy, and therefore the exponential decay of the transmission 
with increasing length is preserved. It remains for future work to 
elucidate how the structure of these cyclic systems controls 
interference effects in saturated molecules. 

CONCLUSIONS 
By measuring the single-molecule conductance of four series of 

functionalized cyclic and bicyclic permethylated silane wires, we 
establish the previously suggested structure-function relationship 
for the conductance of silane wires. Through DFT calculations we 
show that unlike cyclic -conjugated molecules, the transmission 
through cyclic and bicyclic -conjugated molecules is dominated 
by a single path through the molecule. In agreement with the 
dihedral angle dependence of -conjugation, we establish the 
conductance relationship as G221 > G4-ring > G5-ring > G222. This 
suggests that the conductive properties of cyclic and bicyclic 
silanes largely can be understood by considering them as 
constrained linear systems. The structurally similar bicyclic series 
221 and 222 underline this difference; the former a fully -
conjugated system with high conductance, the latter a case of 
conductance suppression due to destructive -interference. 

By measuring the conductance of a series of linearly extended 
(bi)cyclic molecules, we reveal a general method that takes the 
structural variation of the wires into account. The conducting 
properties of the central molecular unit can be isolated as the 
exponential decay constants of the series do not differ 
significantly, thus confirming that the Si—Si -conjugation in the 
extending linear backbones is not notably affected by the ring. We 
find this is a reliable and general way to determine the 
conductance of silicon rings. We find it noteworthy that this 
approach can eliminate the effect of structural variation and may 
be a general approach for single-molecule studies of complex 
molecular structures. 
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