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Using low-temperature scanning tunneling microscopy under ultrahigh vacuum, high-resolution topographi-

cal images were obtained on a cleaved �2̄01� surface of a rubidium blue bronze �Rb0.3MoO3� single crystal.
Only molecular lattice was observed at room temperature. At temperatures of 63 and 78 K, well below the
charge density wave �CDW� transition temperature in Rb0.3MoO3, underlying molecular lattice and CDW
superlattice were observed simultaneously in topographical constant current images. The amplitude of the
CDW modulation is about 0.1 Å along b. On the Fourier transform of these images, both main Bragg spots
�molecular lattice related� and satellite spots �CDW superlattice related� coexist unambiguously. The average

projection of the CDW wave vector on the �2̄01� surface deduced by Fourier transform is consistent with the
bulk value obtained previously by other techniques. Our results show clearly that the Peierls phase of the
quasi-one-dimensional blue bronze can be studied by STM.
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I. INTRODUCTION

The blue bronzes are low-dimensional conductors exhib-
iting quasi-one-dimensional �1D� electronic properties and a
charge density wave instability below 180 K.1 They are tran-
sition metal oxides with chemical formula A0.3MoO3 �with
A=K,Rb�. They crystallize in the centered monoclinic C2/m
structure with lattice parameters for K0.3MoO3 a=18.25 Å,
b=7.560 Å, c=9.855 Å and �=117.53° �respectively, for
Rb0.3MoO3 a=18.94 Å, b=7.560 Å, c=10.040 Å and �
=118.83°�.2 The crystal structure is built with MoO6 octahe-

dra bilayers, parallel to the �2̄01� cleavage plane. The alkali
atoms are located between the bilayers. A bilayer consists of
clusters of ten distorted octahedra. A cluster contains three
different types of molybdenum sites, namely, Mo�1� related
to type I MoO6 octahedra, Mo�2� �respectively, type II
MoO6� and Mo�3� �respectively, type III MoO6�. The clusters
form chains along the b direction �the direction of highest
conductivity in A0.3MoO3� through corner sharing. MoO6 oc-
tahedra bilayers result from edge sharing clusters of neigh-
boring chains. However, the type I MoO6 octahedra do not
form continuous chains along the b axis. A metal-
semiconductor transition,3 identified as a Peierls transition,
occurs around 180 K for A0.3MoO3 with A=K,Rb.4–9 Al-
though electronic band structure calculations10 showed that
two nondegenerate 1D bands cross the Fermi level, only one
CDW wave vector qCDW is experimentally observed. It was
proposed that qCDW could be related to the nesting of one
band with another by qCDW=k f1+k f2 where k f1 �k f2� is the
Fermi wave vector of band 1 �band 2� and this was experi-
mentally confirmed by photoemission experiments.11–13

From 180 to 100 K the qCDW component along b* decreases
from 0.28b* to the nearly commensurate value 0.25b*.

One problem of considerable interest concerns the behav-
ior of the order parameter near the sample surface. Grazing

incidence x-ray diffraction study14 showed, down to 125 K
for a range of depth of 20–1000 Å below the �2̄01� cleavage
plane of K0.3MoO3, that the CDW wave vector close to the
surface is the same as in the bulk. This result has been at-
tributed to weak coupling between MoO6 octahedra bilayers.
On the other hand, in spite of several successes in the study
of �2̄01� cleaved surface of blue bronze through scanning
tunneling microscopy �STM� at room temperature under am-
bient pressure,15–17 many efforts to visualize at low-
temperature CDW �through STM� in the blue bronze were
unsuccessful up to now. Those attempts were performed in
liquid media18,19 as well as in secondary vacuum with sample
cleaved in air.20 Several interpretations were proposed to ex-
plain the absence of CDW modulation in STM experiments.
Walter et al.19 suggested that either the CDW is attenuated at
the surface or that the CDW in Rb0.3MoO3 is only concen-
trated on the type-II and -III MoO6 octahedra and that the
amplitude of the modulation is too small to be detected on
the sample surface by STM. Tanaka et al.20 proposed that
“the conduction electrons do not exist on the surface part of
the chains.” These interpretations correspond to different
mechanisms. It is therefore important to clarify this question
by more careful STM experiments. We note that observation
of CDW through STM in the molybdenum oxides family
was reported recently in bidimensionnal purple bronzes and
in �-Mo4O11 on samples cleaved in UHV.21,22

The present STM investigation on an in situ cleaved �2̄01�
surface of a Rb0.3MoO3 single crystal was performed at 63
and 78 K, well below the CDW transition temperature. Both
molecular lattice and charge density wave superlattice were
observed simultaneously in constant current topographical
images. The average CDW wave vector projected on a

cleaved �2̄01� plane agrees with the result calculated from
the bulk value and the amplitude of modulation of the CDW
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superlattice is about 0.1 Å. Similar measurements were per-
formed at room temperature and there was no additional su-
perlattice modulation observed. Our STM results provide di-
rect experimental evidence for the existence of CDW on the

�2̄01� surface of Rb0.3MoO3 at low temperature.

II. EXPERIMENTAL SETUP AND RESULTS

The experiments were performed in an UHV-LT-STM
system �with Omicron LT-STM head� developed for low-
temperature measurements under ultrahigh vacuum condi-
tions, and described elsewhere.23 Mechanically sharpened
Pt/ Ir tips were used in these experiments. The durability of
the tips, the stability of our system and of the experimental
conditions were demonstrated by the ability to get reproduc-
ible images with molecular resolution for hours. The quality
and stability of the tips were checked frequently by taking
spectroscopic data on a gold film before and after imaging
the blue bronze. All our measurements were taken at 300, 78,
and 63 K in constant current mode. It takes roughly 20 min
to acquire an image of a 20 nm�20 nm, made of 512
�512 pixels, with a scan rate velocity of 20 nm/s. Our typi-
cal STM measurement parameters are of +500 mV for the
bias voltage �Vb� applied on the sample and of 100 pA for
the tunneling current �It�. We note that the applied bias volt-
age is about four times the Peierls gap of the blue bronze and
that the unoccupied states of the sample are probed in our
image.

Rb0.3MoO3 single crystals were grown by the electrolytic
reduction technique. Well characterized platelets with dimen-
sions of 2�1�0.2 mm3 were selected for this experiment.
The sample was pasted directly onto a stainless steel sub-
strate with UHV conductive silver epoxy �H21D�. Then a
small stainless steel cylinder was glued onto the platelike
sample surface, before loading it in the preparation chamber.

The cleaved �2̄01� surface is obtained by hitting the stainless
steel bar in UHV of 10−11 mbar at room temperature. The
sample was then introduced into the cold STM head within
10 min. Constant current mode topographical images with
high molecular resolution were routinely obtained with LT-

STM on a molecularly flat �2̄01� surface of Rb0.3MoO3 at
300, 78, and 63 K.

Figure 1�a� displays a typical STM image with molecular
resolution on the �a+2c ,b� plane �area 6.2�7.0 nm2� ob-
tained in constant current mode �It=110 pA, Vb=420 mV� at
63 K. 1D structure of parallel chains along the b direction is
clearly seen. The surface lattice vectors b and a+2c are in-
dicated by two arrows and the corresponding centered rect-
angular unit cell is represented by a rectangle. Due to a lack
of calibration of our piezoelectric tip driver at 63 K, the mea-
sured lattice parameters are about 20% larger than the previ-
ously reported bulk values along the b and a+2c directions.
With the bulk lattice data taken from x-ray refinements24 at
100 K, we recalibrated our raw data images. At variance
from STM images of the blue bronze previously
reported,15–17,19,20 Fig. 1�a� reveals an internal structure in
the surface unit cell: a primary building block of the chain is
formed by a well apparent ball on the left side �correspond-

ing to arrow I in Fig. 1�a�� and a more continuous pattern
along the b direction on the right side �corresponding to ar-
row II in Fig. 1�a��. In some images, we found that the con-
tinuous pattern on the right appears as formed by two partly
overlapping balls. However, the left ball was always more
protruded than the right continuous pattern. With a given
state of the apex of the tip, the measured molecular lattice
corrugation in our STM experiments is about 0.2 Å along
both b and a+2c directions. The distance between the sub-
chains indicated by the first two pairs of left arrows in Fig.
1�a� corresponds to that between the type-I and -II MoO6
octahedra �see Fig. 1�b��. It agrees well with the value cal-
culated from the bulk parameters within 10% error. The right
pair of arrows indicate the expected position of type-III
MoO6 octahedra chain from the bulk data �see Fig. 1�b��.
Type-III MoO6 octahedra are therefore not resolved in our
STM experiment.

In addition to the molecular resolution, the existence of a
superlattice is observed simultaneously in our STM images

on the �2̄01� plane of blue bronze. The modulation of the
height of type-I and -II MoO6 octahedra are undoubtedly
observed in Fig. 1�a�. Figure 1�c� shows a profile drawn
along type-I octahedra indicated by the left pair of arrows in
Fig. 1�a�. This profile reveals periodic peaks, reflecting a
periodicity of b, and also shows a clear supplementary 4b
periodicity modulating the height of these peaks. This 4b
periodic variation of height is equal to the nearly commen-
surate periodicity existing in blue bronze below 100 K due to
the formation of a CDW at low temperature. The amplitude
of the modulation indicated by a double arrow in Fig. 1�c� is
of 0.1 Å along type-I octahedra. With the same periodicity
the modulation along type-II octahedra is also observed but
with a lower amplitude of 0.06 Å. In a larger scale image
shown in Fig. 2�a�, the corresponding 2D fast Fourier trans-
form �Fig. 2�b�� gives more information on the wave vector
of this modulation. The brightest spots in Fig. 2�b� represent
the main Bragg peaks of the molecular lattice with centered
rectangular symmetry. They correspond to a surface unit cell

on the �2̄01� plane. Every unit cell consists of four spots in
the corner and one spot in the center of the rectangle. For
more clarity, the reciprocal unit cell vectors 2b� and 2�a
+2c�� of the surface reciprocal lattice are indicated by two
arrows on the right of Fig. 2�b�.

By a careful analysis of the Fourier transform, we found
that almost all the main Bragg spots are surrounded by four
satellite spots. As in x-ray, electron, or neutron diffraction
experiments, the satellite spots surrounding the main Bragg
spots in the Fourier space are due to a breaking of the trans-
lational symmetry related to the existence of a superlattice.
However, in our STM experiment, only first-order satellite
peaks are clearly distinguishable. In Fig. 2�b� the two ob-
served projected wave vectors qCDW= ±0.25b�+ �a+2c�� are
indicated by two arrows at the left of the image. We attribute
these satellite peaks to the presence of the CDW superlattice.
This gives experimental evidence of CDW condensation on
the surface of Rb0.3MoO3.

We performed our STM measurements on different
samples on selected optically flat terraces. Scan size was
varied from 14�15 nm2 to 28�26 nm2. The average com
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ponent of qCDW along the �a+2c�� direction was found to be
close to �a+2c�� within less than 10% error while the aver-
age b� direction component was about 0.25b� with a slightly
bigger error. Along the b direction, the amplitude of the

modulation of the CDW measured on type I MoO6 octahedra
chain is about half the corrugation of the molecular lattice.

Similar STM measurements have been performed at
300 K, well above the CDW transition temperature in

FIG. 1. �Color online� �a� Constant current mode topographical image of 6.2�7.0 nm2 on a �2̄01� plane of Rb0.3MoO3 at 63 K �raw data
image�. The applied bias voltage is 420 mV and the setup tunneling current is 110 pA. Surface lattice vectors b and a+2c are indicated by
two arrows and the corresponding centered rectangular unit cell is represented by a rectangle. Three pairs of arrows indicate respectively the
observed type I and II MoO6 octahedra and the expected position of type III MoO6 octahedra. �b� Idealized surface structure of blue bronze

in �2̄01� cleavage plane. The filled and dashed square units are MoO6 octahedra in the first molecular layer. The centers of the filled
octahedra �left arrow indicates that they correspond to type-I octahedra� are 0.6 Å higher than the centers of the dark dashed ones
�corresponding, respectively, to type-II ones� while the centers of the light dashed ones �corresponding to type-III ones� are 1.1 Å lower than
those of the type-II ones �after Walter et al. �Ref. 19��. �c� Profile along the type-I MoO6 octahedra indicated by left arrows in �a�. Different
height of the peak represents different local integrated electronic density of states. The periodic variation of height is due to the formation
of CDW in blue bronze at low temperature. The amplitude of the modulation indicated by the double arrow is about 0.1 Å.
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Rb0.3MoO3. The molecular resolution of the underlying
atomic structure has been obtained. However there was no
additional superlattice modulation observed. The absence of
superlattice modulation in our STM imaging at 300 K sup-
ports that the modulation probed at low temperature is CDW
phase transition related.

III. DISCUSSION

Previous STM work15–17,19,20 on a �2̄01� surface of ru-
bidium blue bronze �Rb0.3MoO3� single crystal showed that
the observed centered rectangular pattern in STM images
reflects the surface unit cell resulting from the projection of

the crystal structure on �2̄01�. Band-structure calculations in
Rb0.3MoO3 �Mozos et al.25� corroborate that the alkali atoms
have no electronic states available near the Fermi level and
that they act as donors to fill Mo-O conduction bands with 3
electrons per unit cell. As a result, the alkali atoms do not
contribute to the tunneling current and the periodic structure
in STM images at room temperature is expected to be due to
the uppermost type-I MoO6 “hump” octahedra. Walter et
al.19 postulated that, if the alkali ions would contribute to the
image, a large number of surface defects should be observed
due to possible nonstoichiometry and to random desorption
of rubidium ions from the surface after cleavage. Because
they did not observe such defects in their STM measure-
ments, they indeed argued that the centered rectangular peri-
odic structure in STM images is mainly due to the type-I
MoO6 “hump” octahedra or alternatively, in the case of
poorer resolution, to a triangular group of one type-I MoO6
octahedron and two neighboring type-II MoO6 octahedra
�one filled type-I and two dark dashed type-II octahedra
forming a triangle as seen in Fig. 1�b��. The absence of clear
surface defects in Figs. 1�a� and 2�a� supports the suggestion
of Walter et al. that the STM measurement in Rb0.3MoO3 is
not sensitive to the rubidium atoms and that the isolated
protruded balls are MoO6 octahedra. The strong hybridiza-
tion between 4dxy electrons of Molybdenum and p electrons
of oxygen25,26 does not allow atomic resolution of Mo and O
atoms. Only the MoO6 octahedra as a whole can be observed
in STM imaging.

Our results performed under ultrahigh vacuum are thus
consistent with previous data obtained in liquid media19 and
secondary vacuum.20 However, since they are obtained with
an improved resolution, they show better different types of
MoO6 octahedra. Figure 1�b� corroborates that the MoO6

octahedra when viewed in a �2̄01� plane form a centered
rectangular structure. One surface unit cell consists of ten
MoO6 octahedra which are located at different heights and
with different effective charges for Mo ions. From their
structural and electronic properties, three groups of MoO6
octahedra are identified in one unit cell: two type-I, four
type-II, and four type-III MoO6 octahedra. The type I MoO6
octahedra are the uppermost octahedra with respect to the

�2̄01� surface and have the periodicity of the unit cell when
projected onto the cleavage plane �Fig. 1�b��. Type-II and -III
octahedra occupy the lower sites with a periodicity 0.5b.
Therefore, protruded balls such as the one observed in the

FIG. 2. �Color online� �a� Constant current mode topographical

STM image on the �2̄01� plane of Rb0.3MoO3 at 63 K �raw data
image�. The image area is 28.2�25.9 nm2. Molecular lattice and
CDW superlattice coexist in the image. The applied bias voltage
is 420 mV and setup tunneling current is 110 pA. �b� 2D
Fourier transform of �a�. The brightest Bragg spots correspond to

the centered rectangular surface unit cell on the �2̄01� surface
of Rb0.3MoO3. A reciprocal unit cell in Fourier space consists of
five Bragg spots with unit vectors 2b� and 2�a+2c��, as indicated
by two arrows at the right of the image. Each Bragg spot is sur-
rounded by four satellite spots. This demonstrates the existence of a
CDW superlattice with observed projected wave vectors qCDW

= ±0.25b�+ �a+2c��, giving experimental evidence of CDW con-
densation on a cleaved surface of Rb0.3MoO3. �c� Diagram showing
the respective positions of the atomic lattice Bragg spots �closed
circles� and of the CDW superlattice spots �open circles� in the

�2̄01� plane, as expected from x-ray and neutron diffraction results
at T�100 K.
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rectangle shown in Fig. 1�a� are attributed to the hump type-I
MoO6 octahedra. The fuzzy part on the right of these pro-
truded balls which presents a more continuous image along
the b direction could be attributed to type-II MoO6 octahedra
which are higher than type III. Lateral distances measured
between type-I and -II octahedra, as indicated by the first two
pairs of left arrows in Fig. 1�a�, are in good agreement with
the bulk parameters measured by x-ray diffraction within an
error of 10%. The deep trough between the more continuous
part of the chain and the next set of balls of the adjacent
chain may correspond to the type-III MoO6 octahedra which
are absent in Fig. 1�a�.

It is now well established that in a topographical STM
image measured in constant current mode, the height of the
image depends on two different contributions: the electronic
density of states and the underlying atomic lattice. Tersoff
and Hamann27 showed that STM experiments provide infor-
mation not only on the topography of the surface but also on
its electronic structure. In blue bronze, differences in heights
of the centers of octahedra with respect to the cleavage plane
are important: type-I octahedra are 0.6 Å higher than type-II
ones while type-III octahedra are 1.1 Å below type-II ones.
The charge distribution calculated from structural data show
that Mo ions in type-II and -III octahedra have nearly the
same density which is larger than that of Mo ions located in
type-I octahedra.24 The tunneling current is proportional to
the available integrated local density of states �LDOS� and is
exponentially dependent on the tip-sample distance. With a
tunneling barrier of 4 eV, a 0.1 Å increase in junction dis-
tance will result in a 20% reduction of the tunneling current.
The differences in height of MoO6 octahedra should be re-
flected in the STM constant current image by the same varia-
tion of height, if the local symmetry of the electronic wave
functions and the integrated LDOS are identical near each of
these octahedra. However, the measured corrugation in the
�a+2c� direction is about 0.2 Å only as compared to a value
of 1.7 Å obtained from crystal structure consideration �see
Fig. 3�. Indeed differences in height are 0.6 Å between Mo I
and Mo II and 1.1 Å between Mo II and Mo III. As compa-
rable DOS are expected on Mo II and III we believe that
dominant integrated LDOS contribution in our STM mea-
surements comes from type-I and -II octahedra and that type
III do not contribute to the tunneling current. The failure to
probe type-III octahedra could be due to the exponential de-
crease of the tunneling current versus tip-sample distance in
the presence of curvature of the STM tip.

The average component of qCDW along the �a+2c�* direc-
tion was found to be close to �a+2c�* within less than 10%
error while the average b* direction component was about
0.25b* with a slightly bigger error. The measured compo-
nents of the wave vector agree well with the bulk qCDW com-
ponents projected onto the cleavage plane taken from bulk or
surface measurements. The existence of a CDW at the
sample surface is consistent with photoemission
experiments13 at 60 K. It is also consistent with grazing
x-ray measurements,14 which show at T�125 K the same
CDW wave vector in the surface layers of 2–100 nm as in
the bulk.

Since a CDW is associated to a periodic lattice distortion,
STM imaging of a CDW system involves both an electronic

and a lattice contribution. In the case of the Rb blue bronze,
the atomic corrugation observed in our STM measurements
is small. It is interesting to estimate whether the bulk atomic
displacements would appreciably modify the tunneling cur-
rent. The accurate data on the bulk mean atomic displace-
ments are given by the x-ray refinements of Schutte et al.24

The lateral components of periodic atomic displacements in

�2̄01� cleavage plane, which do not exceed 0.05 Å for Mo�3�
�Mo ion of type-III octahedra�, are close to the lateral reso-
lution of our measurement and are not detected. The bulk
vertical displacement components of the distorted atomic lat-

tice along �2̄01� are of 0.014 and 0.025 Å, respectively, for
Mo�2� and Mo�3�. This is at least four times less than the
modulation of the CDW measured in our experiment on the
type-II MoO6 octahedra chain. We have also taken into ac-
count the possibility of measuring by STM the modulation of

the Mo�2�-O distances along �2̄01�. Again, the bulk value is
much less than the observed CDW modulation. Concerning
now the type-I MoO6 octahedra, the Mo�1� displacement is
along �121� direction and the vertical component of the bulk

atomic displacements with respect to the �2̄01� surface is of
0.01 Å thus ten times smaller than 0.1 Å, the CDW modula-
tion amplitude measured by STM. We therefore conclude
that if the amplitudes of the atomic displacements at the
surface are comparable to the amplitudes in the bulk, our
STM measurement is not sensitive to these periodic displace-
ments for type-I and type-II octahedra. Then the difference in
height in Figs. 1�a� and 2�a� along type-II octahedra could
represent the different integrated LDOS due to the formation
of the CDW at low temperature. This would be consistent

FIG. 3. �Color online� Idealized side view of a single unit cell of
blue bronze projected onto the plane perpendicular to the b axis. In
the STM experiment, the sample was cleaved in situ along a+2c to

obtain a �2̄01� surface. Closed circles are the Rb atoms in the up-
permost positions. Open circles are the Rb atoms 1.2 Å below the
“surface.” Each square represents a MoO6 octahedron with Mo
atom located at the center of oxygen octahedron. The three highest
octahedra with respect to the “surface” are the dashed squares indi-
cated by the arrows as type I, II, and III ones. Their centers lie at
levels 1.8, 2.4, and 3.5 Å below the “surface.” Type-I MoO6 octa-
hedra are the uppermost octahedra.
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with the data of Schutte et al.24 at 100 K for d electronic
density modulation existing on Mo�2� atoms as well as with
the more precise first-principles calculations of Mozos et
al.25 showing that around the Fermi level the conduction
electron density is mostly concentrated on Mo and O atoms
of type-II and -III MoO6 octahedra.

The origin of the measured modulation of height of type-I
MoO6 octahedra is not clear, since according to the bulk data
of Schutte et al.24 concerning the valence state on Mo�1�
sites, there is no CDW modulation on type-I MoO6 octahe-
dra. Moreover, first-principle calculations show that the mo-
lybdenum ions in the type-I octahedra do not contribute to
the DOS around Ef. Therefore integrated LDOS should not
contribute to the Mo�1� modulation. In order to understand
the contradiction between our STM measurements and other
well accepted results in the blue bronze, we may postulate
three different mechanisms. First, since the STM image cor-
responds to the type-I MoO6 octahedra and not to the Mo I
atoms, the strong hybridization between different types of
octahedra could be responsible for the CDW modulation ob-
served on type-I MoO6 octahedra via corner sharing of oxy-
gen atoms. Further numerical simulation should be per-
formed to check this hypothesis. Second, as the applied bias
voltage in our STM experiment is as high as 0.5 V, the con-
ventional weak perturbation tunneling model may not be
valid. Third, one cannot exclude that there could be a surface
reconstruction in the Peierls state of the blue bronze. As a
result of the symmetry breaking at the surface, one expects
surface reconstruction.28 If this would be the case, there
might exist a surface relaxation driven by the Kohn anomaly
on type-I octahedra that would lead to a vertical unexpected
CDW-like modulation.

Our STM experiments on the Rb0.3MoO3 blue bronze
clearly show that the order parameter of the Peierls transition

is non zero at the �2̄01� surface. Previous STM experiments
which did not show a CDW modulation at Rb0.3MoO3 sur-
face might be due to a lack of accuracy of the measurements.
At variance from STM observations on other low-
dimensional systems where the CDW superlattice modula-
tion is typically about 1 Å at low temperature, an unusual
small amplitude �0.1 Å� of the CDW superlattice modulation
at the cleaved surface of Rb0.3MoO3 is found. For example,
in the quasi-two-dimensional purple molybdenum bronze
K0.9Mo6O17, the amplitude of the modulation of the CDW
superlattice is about 0.4 Å.21

Finally, we should mention that when changing the posi-
tion of the tip on the same optically flat terrace the qb wave
vector was found to deviate from the 0.25b* bulk value on
some areas. The inhomogeneity of the wave vector might be
related to disorder effects right at the surface29 and to meta-
stability effects �well known in this compound� at the sur-
face.

IV. CONCLUSION

A charge density wave �CDW� modulation was observed
by STM on an in situ cleaved surface of the blue bronze
Rb0.3MoO3 at the temperature of 63 and 78 K, well below
the CDW transition temperature. Both type-I and -II MoO6
octahedra present a CDW modulation in STM experiment.
Molecular lattice and CDW superlattice were observed si-
multaneously in topographical constant current images.
Type-I MoO6 octahedra are shown as well-defined protruded
individual balls while type-II octahedra are characterized by
a more continuous pattern. The amplitude of the CDW su-
perlattice modulation measured by STM is about 0.1 Å along
b. On the Fourier transform of these images, both main
Bragg spots �molecular lattice related� and satellite spots
�CDW superlattice related� coexist unambiguously. The av-
erage projected components of the CDW wave vector mea-

sured on a �2̄01� surface agree with x-ray, electron, and neu-
tron diffraction results obtained on bulk samples, as well as
with photoemission and grazing x-ray results obtained on
cleaved surfaces. Numerical simulations and further experi-
ments should be carried out to clarify the origin of the unex-
pected CDW-like modulation measured by STM on type-I
MoO6 octahedra and the nature of the inhomogeneity of the
CDW wave vector.
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