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Fig.2a,b. FFT lowpass filtered STM image (Filter size, 50%; transition
width 50%) of a self-assembled monolayer of uracil molecules adsorbed to
the graphite surface (imaging parameters; bias voltage = —400 mV, tunnel
current =0.10 nA) and (inset) the underlying graphite (imaging parameters;
bias voltage = —20 mV, tunnel current = 0.71 nA) showing the uppermost
carbon atoms, 0.246 nm apart. The adsorbate mesh that is coincident with
the underlying substrate is shown by the black dashed parallelogram Ad-
jacent, the composite the reciprocal space analysis, enlarged 3x, of the
adsorbate and substrate images The primitive mesh vectors @ and b, marked
in the adsorbate image are represented in the FFT by a* and b* as are the
substrate vectors g1 and g»; g7 and g3

fast Fourier transform (FFT) analyses resolved the two prim-
itive mesh vectors with .dimensions of @ =1.1740.16 nm,
b=1.2140.24nm and y = 88 £ 2°. In addition, the absence
of the b primary reflections in the FFT suggests a glide sym-
metry, which is obvious in the image. By comparison of the
STM images of the adsorbate with that of the underlying sub-
strate, a coincident lattice is proposed that can be described by
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a matrix in terms of the substrate vectors:
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where |g1| = |g2| = 0.316 nm.

The STM images of uracil on graphite (Fig. 2) were more
complex in their detail and were responsive to changes in
both the magnitude and polarity of the applied bias volt-
age. A comprehensive set of bias voltage-dependent images
has been published [12] and a detailed study of the mechan-
ism of STM image contrast for the uracil system on graphite
and MoS; surfaces will be the subject of a separate com-
munication. Analysis of STM images of uracil on graphite
and their FFTs resolved the two primitive mesh vectors with
dimensions of ¢ =1.06+0.12nm, » =1.18 +0.07 nm and
y = 87x4°. The sensitivity of the image contrast to both the
applied bias voltage and the positions of the molecules on the
underlying substrate enabled precise determination of the co-
incident lattice from both the adsorbate image and that of the
underlying substrate:
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where |g1| = |g2]| = 0.246 nm.

These dimensions are supported further by images ob-
tained at different bias voltages and which contained the ad-
sorbate and the substrate in the same image frame (Fig. 3).
These images also allow precise identification of the location
of the adsorbate image features with respect to the substrate
lattice, as well as providing an internal calibration.

Fig.3. Unfiltered STM image of a self-assembled monolayer of uracil
molecules adsorbed to the graphite surface (imaging parameters; bias
voltage = —500mV, tunnel current =0.1nA) and (lower) the underly-
ing graphite (imaging parameters; bias voltage = —20 mV, tunnel current
=0.10nA) obtained in the same image frame showing the uppermost car-
bon atoms, 0.246 nm apart. The adsorbate mesh that is coincident with
the underlying substrate is shown by the black dashed parallelogram. The
primitive mesh vectors a and b are marked in the adsorbate image as are the
substrate vectors g1 and g,. Strong substarte dependent modulation of the
adsorbate image can be observed as periodic stripes parallel to the substate
lattice in the direction of g;



