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ABSTRACT
The composition, structure, ar.d morphology of ultrathin films grown by Ag deposition
on Cu(110) were monitored as a function of temperature using low-energy electror:
diffraction (LEED), Auger electron spectroscopy (AES), and medium energy ion
scattering (MEIS). Aligned backscattering measurements with 150 keV He ions
indicate that the Ag resides on top of the Cu and there is no significant surface
compound formation. Measurements with LEED show that the Ag Is initially confined to
the substrate troughs. Further deposition forces the Ag out of the troughs and results in
a split c(2x4) LEED pattern, which is characteristic of a distorted Ag(i11) monolayer
template. As verified by both AES and MEIS measurements, postmonolayer
deposition of Ag on Cu(110) at 300K leads to a pronounced 3-dimensional clus.aring.
lon blocking analysis of the Ag clusters show that the crystallites have a (110)-like
growth orientation, implying that the Ag monolayer template undergoes a
rearrangement. These data are confirmed by low temperature LEED results in the
absence of clusters, which indicate that Ag multilayers grow from a Ag-Cu interface
where the Ag is captured in the troughs. Changes observed in tha film structure and
morphology are consistent with a film growth mechanism that Is driven by overlayer
strain response to the substrate corrugation.



I. INTRODUCTION

Overlayer film growth involving immiscible adatom and substrate combinations
have generally been found to exhibit either a laver-by-layer or layer-cluster
( Stranski-Krastanov ) growth mechanism [1,2]. Because of the lattice mismatch
between the two components, there is invariably a certain amount of strain produced
in the initially deposited monolayers. The appearance of clustering during such film
developmernt acts as a relief mode for the interfacial strain as thick layers form to give
the required bulk-like materizl properties, i.e. clusters have a lower free energy than
the strained intermediate interface [3].

The growth of Ag on Cu at 2 300K produces a sharp interface due to the
immiscibility of the two materials. For this case Ag also exhibits the lower surface free
energy and is the segregant surface species in a bulk mixture of the two materials.
Previous studies have established that Ag deposition on the (111) [1,4] and (100) [5-7]
faces of Cu proceeds by a layer-by-layer mechanism at 300K. In both cases a
near-hexagonal or distorted Ag(111) monolayer template is formed. The template
observed on the (100) surface with low-energy electrsn diffraction ( LEED ) has a
¢(10x2) structure, which involves a few percent compression of the Ag relative to a
bulk Ag(111) plane. Initial studies of the Ag/Cu(110) system at 300K have also shown
a distorted Ag(111) monolayer [8,9]. However, continued deposition leads to
pronounced three-dimensional (3-D) clustering. In view of the layer-by-layer behavior
observed on the other two low-indox f:.ces, this layer-cluster mechanism is therefore
quite unexpected. It does, however, suggest that there may be different and larger
strain factors built up in the initial near-hexagonal monolayer, perhaps due to the large
corrugation found on the (110) face as compared to the smoother (111) and (100)
orientations. In the present study wa further explore the Ag/Cu(110) growth process
and describe the structure and morphology changes that are found as a function of
coverage and temperature.



Il. EXPERIMENTAL

The data were taken at two different locations on unrelated samples. One
Cu(110) face was studied with medium-energy ion scattering (MEIS) measurements
at the FOM-Institute in Holland while three faces on two different samples were
examined with LEED and Auger electron spectroscopy (AES) at Los Alamos. The
MEIS investigation involved some LEED and AES analysis. The results were
consistent with the more detailed work reported at Los Alamos. Auger daia reported in
this paper were obtained using a LEED optics in a retarding field configuration. Similar
measurements were made using a cylindrical mirror analyzer at the FOM. The MEIS
study was done at 300K while the Los Alamos LEED-Auger data was taken for
subsirate tomperatures between 120 and 350K.

Each sample was polished to a mirror finish and following either acid or
electropolishing treatment was mounted on a holder and inserted into UHV. After
soveral sputter/anneal cycles no surface impurities were detectable with AES and
LEED gave a sharp integral-order spot pattern. Silver was deposited on the sample
below 2 x 10-10 Torr at a fluence of appioximately one monolayer per minute.

The MEIS measurements were performed using 150 keV He ions. Analysis of
the scattered ions was facilitated using a positior: sensitive electrostatic detector,
which measured the ion yield scattered into a slit spanning 20°. Coinbined with a very

stable ion source this detector gave an experimental ion energy resolution of 8E/E of
3.6 x 10-3[10,11). Most of the MEIS study involved scattering in a (171) plane, which is
oriented perpendicular to the surface and extends across the hollows formed by the
row-trough configuration on the relatively open (110) face ( density = 1.09 x 1015
atoms cm-2 ). More details on the scattering geometry will be given where approoriate
in the following text. The MEIS technique measures Rutherford backscattering spectra
as a function of scattering angle and consequently changes in the sample crystallinity
can be monitored. Shadowing effects that occur when the beam of ions is aligned with
a low-index direction of the crystal generate a well defined surtace peak in the



backscattering spectra. It is the analysis of the surface peak area and shape that gives
an exact measure of the local substrate changes produced by the adatom-substrate
interactions during the initial stages of film growth. As described previously [10], the
surface peak area is a function of relaxation, reconstruction, and vibrational effects in
the topmost surface atoms. The MEIS measurements in the present study of Cu(110)
replicated the results of Copel et al., which show a 7.5 % inward relaxation of the
topmost surface layer [12].

NIl. RESULTS

A. Auger Analysis

As shown in Fig. 1a the deposition of Ag on Cu(110) gives strong differences in
the behavior of the Ag(355eV) peak-to-peak AES intensity in N'(E) as a function of Ag
coverage and sample temperature. At both temperatures the intensity exhibits a
linear increase with coverage until at 300K a pronounced break is observed following
deposition of a Ag(111)-like monolayer. The initial linearity is indicative of uniform
growth of a monolayer thick film. In the absence of compound formation the break in
slope seen in tha Ag(355eV) data of Fig. 1a is due to self-shadowing of the Ag during
cluster development. A comparable break is seen in the Cu(63eV) cata at 300K ( see
inset Fig. 1). As the clusters mature they begin to ccalesce on the surface and
eventually give a continuous Ag film. The low temperature data of Fig 1a display a
smooth envalope as the Ag attains a bulk Ag Auger intensity atter more than 8 ML of
deposition. Both LEED and MEIS data are consistent with the assignment of the
Ag(111) coverage at the breakpoint. We use the bruakpoint coverage as the
monolayer unit in the remainder of the paper even though, as will become apparent,
the growth is much more complex that just the simple propagation of Ag hexagonal
le yers.

The Auger data of Fig. 1a can be understood in the framework of a simple
layer-by-layer model [13). Neglecting AES electron backscattering effects the adatom
Auger intensity at the monolayer endpoints is given by
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A = lpui (1-a") £q. (1)

where a is the electron transmission coefficient for the adatom monolayer, Iy is the

Auger intensity for a thick adatom film, and n is the number of adatom layers. The data

of Fig. 1 are normalized to the bulk Ag or Cu signals and, thus, a for Ag(355eV) is
found to be about 0.7 for the data of Fig. 1a. Substituting this value into Eq. 1 gives the
layer-by-layer endpoints ( dots ) of Fig. 1a. For the coaxially positioned sampla in the
LEED-Auger detection scheme of this experiment we calculate an electron ascape
depthof 8.9 A, assuming a 2.35 A interplanar spacing for Ag(111) layering. As seen
by AES the growth of the Ag film at 130K is indistinguishable fiom a perfect
layer-by-layer mechanism. It is known from UHV microscopy studies of layer-clustering
systems that the number density of the clusters increases with decreasing temg arature
as smaller nuclei become stable on the surface [3). Thus, in the low temperature limit
the clusters become individual adatoms that are randomly scattered across the
growing film. It is for a distribution such as this from a quenched layer-cluster
mechanism that appears the same as a parfectly layered growth process in AES [14].
In addition, the LEED data taken on Ag/Cu(110) at the low temperatures exhibit a
relatively high background, which we attribute to the disordered layering that results
from a limited Ag adatom mobility.

For the simple layer-by-layer model of Eq. 1, we can writo the substrate Auger
intensity behavior after n layers of deposition as

Is = Iciean B" Eq. (2)

where Iciean is the clean substrate Auger signal and P is the transmission coeffficient

through the adatom monolayer. From the inset of Fig.1a we see that B is
approximately 0.3 for the Cu(63eV) Auger transition, which gives an electron escape
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depth of 2.64 A for this very surface sensitive Auger transition. The continued
existence of the Cu(63eV) peak in the clustering region attests to the very thin
monolayer film that is present between the aggregate features.

The same 300K AES data are also plotted in Fig. 1b, where the ratio of the
normalized Ag(355eV) and Cu(63eV) signals is shown as a function of coverage in
Ag(111) monolayers. The layer-by-layer dependence of this ratio was calculated using
the above transmission coefficients and the results are shown by the dots and
connecting curves in Fig 1b. Plots of layer-by-layer data will give cusps at the
completion of each monolayer, with the first monulayer cusp being especially
prominent as shown in Fig. 1b. The cusps result from coverage scaling of both the Cu
and Ag signals. The 300K data clearly show a cusp-like feature, but due to the
clustering there is a significant departure from the layer-by-layer modeling above one
monolayer. Forthese data the cusp provides a very prominent and useful indication oi
the monolayer completion point.

A figure of merit for the average 3-D cluster thickness can readily be obtaired
using a very idealized maodel of the layer-clustar growth. In this instance we assume
the nucleation of clusters of a fixed thickness that are restricted to grow laterally until
a uniform film is obtained which has the initial cluster thickness. For the plot of Fig. 1a,
this would correspond to a straight line connecting the first monolayer with the
appropriate layer of uniform film thickness [8]. For the present Ag/Cu(110) data at 300K
this is particutarly attractive since there is a near-linear behavior of the Auger intensity
as a function of coverage in the initial stages of cluster maturation. The resultant Auger
signal in the clustering regime is then a coverage weighted signal resuiting from the
monolayer template and the clusters. The algebraic form for the adatom Auger signal
for such a model is given by

Ia = Ocister X loutk (1-aM) + (1 -8ciuster) X lbuk (1-@) Eq. (3)

where B¢, IS the fraction of the suiface covered by clusters that are n layers thick.



Using the above values for a and selecting clusters 8 layers thick, Eq. 3 and the
comparable one for the Cu(63eV) peak give the data points shown by the "x"s in

Fig. 1. The points found in Fig. 1b are significantly below the data at 300K, even
though the fit to Fig. 1a is reasonably close. This is probably not due to improper
choice of the cluster thickness. Rather, the discrepancy appears to be an experimental
artifact arising from the acquisition of the Cu(63eV) data. It was previously found [8]
that for data taken at 130K the Cu(63eV) peak systematically fell below the lowest
possible value allowed by the layer-by-layer model due to the location of the peak on
the steep portion of the true secondary tail in N'(E).

B. LEED Analysis

The LEED data taken during Ag deposition on Cu(110) at 130 and 300K show a
complex variety of structural features, which give no evidence for simple registry of the
Ag adatems with the substrate. Reciprocal space features only show evidence of
extended overlayer arrays. In the following we emphasize orly the major aspects of
this behavior. Further details of the LEED features for this system will be described in
an upcoming publication [15).

Initial submonoiayer coverages of Ag produce overlayer arrays that give extra
diffraction features between the integral order substrate spots along the trough
direction. At 300K a (5x1) pattemn is found for coverages between 0.5 and 0.75 ML. For
low temperature deposition a diffuse (8x1) array is seen below 0.5 ML and there is no
sign of the (5x1). configuration. The observed LEED patterns are consistent with Ag
confined as linear chains in the [170] troughs.

Deposition approaching a monolayer coverage shows the onset of diffraction
features inside the (1x1) reciprocal unit mesh that are characteristic of c(2x4) overlayer
symmetry. These features are initially split in the trough direction. However, with
completion of the monolayer there is an unmistakeable 7th-order splitting normal to
the troughs, as depicted in Fig. 2a. In addition, there are minor satellite features of
higher order in the trough direction. Given that the other two low-index faces of Cu



form near-hexagonal Ag monolayers, it comes as no surprise that the basic
ingredients of the split-c(2x4) pattern can be explained in a similar fashion. For the
overlayer orientation of the model in Fig. 2¢, where the nearest-neighbor distance of
the Ag is aligned across the troughs, only a few percent distortion of a bulk Ag(111)
layer is required to give a perfect c(2x4) coincidence. For such an arrangement, where
there woul'd be no splitting of the extra c(2x4) spots, there is a lattice point at the corner
and center of the (2x4) mesh and each has a basis set of five Ag atoms. However, a
further modification of the overlayer is needed to give the observed 7th-order splitting.
This can be most simply accomplished for the planar array of Fig. 2c by compressing a
bulk Ag(111) plane 2.5 % across the trougts so that the distorted c(2x4) subunit
diffraction is modulated by a (2x7) overlayer mesh containing 18 Ag atoms. Clearly this
model is 100 simple when one considers that the overlayer must be rumpled in
response to the substrate corrugation. These acditional factors may be partially
responsible for the weak satellites seen in the monolayer spot pattern along the
trough direction.

Postmonolayer deposition erases the split-c(2x4) structure. The restructuring is
completed after only 2.0 ML deposition at 130K, while at 300K a completed thick film iz
required for final extinction of the features. This behavior agrees with the progressive
roughening of the overlayer morphology that resuiis from cluster formation as the
temperature is elevated. The best measure of this structural change is found for low
temperature deposition of Ag on a well ordered mononlayer template formed at 300K.
With the split-c(2x4) pattern completely obliterated between 2.0 and 3.0 ML, proper
adjustment of the incident electron energy reveals an (8x1) multilayer array ( see Fig.
2b ). The simplest modal that Is consistent with thase ohservations involves the
in-trough placement of Ag as drawn in Fig. 2d. Here the Ag spacing along the troughs
is close to the hard-sphere diameter for bulk Ag ( = 2.88 A ). The initial Ag multilayers
are viewed as repeating cotrugated layers that preserve the symmetry of the (110)
substrate. Thus, tha reconstruction of the nsar-hexagonal monolayer involves a major
relocation of the Ag. Note that the Ag separation across the troughs is the Cu trough
spacing (=2.55 A ), and this amounts to a 12 % reduction of the Ag spacing relative
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to the trough spacing for a Ag(110) surface.

Continued deposition at the low temperature produces 3rd-order features across
the troughs. At coverages from 5 - 10 ML only the multiples of the 7/8th raciprocal
distanca remain with their associated 3rd-order features, giving a (8/7 x 3) diffraction
pattern. Because the film iIs too thick at this point to allow for coinicidence from the
underlying substrate, the oveilayer must contain some additional crystalline periodicity
in the form of surface distortion or corrugation. Silver deposition to much larger
coverages leads to disordering of the 3rd-order features and very diffuse LEED arrays.

C. MEIS Analysis

Analysis of the overlayers formed by Ag deposition at 300K using MEIS gives
information on the composition, structure, and morphology of the developing film. Most
of the MEIS data were taken in an aligned condition like that shown in the inset of Fig.
3, where the 150 keV He ion beam Is incident along the [T01] crystal direction in the
(171) plane. This produces distinct shadowing with a well defined Cu surface peak in
the be...scattering spectrum. Note that for this sing.e alignment condition there are
blocking effects that result from strings of atoms encountered as an ion scattered from
below the surface exits the sample. The effect of these biocking directions is to give
dips In the backscattered yield for a given component as a function of scattering angle
( angle between the incident and outgoing trajectory ). For the case shown In the inset
of Fig. 3, Cu(110) has major blocking minima along the [011] and [121] strings at
scattering angles of 60 and 90° , respectively.

As depicted in Fig.3, the initial steges of Ag deposition on Cu(110) at 300K lead
to well resolved Ag and Cu peaks in the backscattered spectra. Importantly the Cu
peak gradually decreases with coverage until stabilizing at a 30 % reduction after
0.5ML is reached for the double alignment or [121] exiting condition. This behavior
rules out strong surface compound formation, where the Ag strongly reacts with and
displaces the topmost Cu atoms thereby destroying the initial string parfection and
increasing the Cu surface peak area. The observed reduction In Cu surface peak area
can be attributed to a complex combination of direct Ag shadowing from hollow site



bonding In conjunction with substrate relaxation and vibrational effects. For the
backscattering spectrum of Fig. 3 thare is no contribution In the reglon between the Cu
and Ag peaks.

Although the Ag surface peak area increased progressively with coverage the
character of the backscattering spectrum remained the same as that in Fig. 3 until a
coverage of 0.93 ML (= 1.30 £ 0.1 x 1015 atoms cm-2 ) was reached. At this point in
the deposition the low energy side of tha Ag peak began to expand and give a tail
indicative of 3-D Ag clustering. The spectrum obtained for the highest coverage of
these measurements ( = 2.33 ML ) is shown in Fig. 4. A number of undulations are
apparent in the region of the cluster contribution. These dips in the spectrum are due
to blocking, which arises from the cluster crystallinity. The inset of Fig.4 shows a
cross-section obtained when the three-dimensional plot is analyzed over the cluster
region of the spectrum highlighted by the shaded band. For the range of scattering
angles between 80 and 100 ° there Is a minimum in the yleld near 92 °. Data taken for
scattering angles between 50 and 70 ° at the sama Ag coverage give a minimum near
63 °. Both of these values are slightly higher than the bulk blocking angles of the
Cu(110) face as shown in the inset of Fig. 3. The clusters apparently are close to
having a structure that is a replication of the substrate surface symmetry and bulk
crystallographic orientation. This idea Is quite consistent with the LEED results, where
the Ag is confined In the substrate troughs at the Ag-Cu interface. This intarface then
serves as a (110)-like base that defines the growth direction of the Ag film.

One can estimate where such a cluster blocking minimum would occur If the Ag
were allowed to propagate normal to the (110) face by replication of the substrate
trough spacing. Simulations of the ion scattering from such a crystal structure were
made. A continuous fiim model was used where hard-spheres of Ag ( bulk metallic
diameter ) were placed In (110)-like layers with a layer unit mesh of 3.61 A ( Cu trough
spacing ) x 2.88 A ( Ag vulk nearest-nelghbor spacing ). In agreement with the simiple
geometric interpretation of the strings in such a distorted fcc structure, the simulations
gave blocking at scattering angles much larger that those seun in Fig. 4. The elevation
of the blocking angles Is a consequence of placing bulk-like Ag on a shortened
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rectangular urit mesh, which leads to an increase in the interplanar spacing. Blocking
minima nearer to those observed in our MEIS data were obtained if the trough-like
spacing were allowed to relax so that the deviation from a Ag(110) spacing was only a
fe'w percent. This notion of the cluster relaxation from the Ag-Cu interfaca spacing
qualitatively agrees with the idea that once the film becemes three dimensional the
departure from a pura fcc lattice will not be preserved due to the strain energy
involved.

IV. DISCUSSION

The immiscible material behavior predicted from the binary phase properties is
complately borne out during the growth of Ag thin films on Cu(110). As indicated by the
AES and MEIS results there is no strong surface compound formation. Consequently
the Ag-Cu interface is quite sharp and the overcoat develops independently of Ag-Cu
thin film phases. The Ag overlayers never develop as an extension of simple registry
relationships with the substrate, i.e. the LEED arrays are always a near-coincidence
structure with many adatoms per unit mesh on top of the surface. Thera always
appears to be an interplay betwesn the intralayer adatom bonding and the corrugation
forced on the system by the substrate.

In the Initial stages of deposition linear chains of Ag are formed that are confined
in the troughs. This strong modulation of the Ag structure is weakened as the troughs
become filled and the Ag withdraws from the troughs to form the more Ag-like bonding
configuration found in the distorted Ag(111) or ¢(2x4) monolayer templata. Silver
exhibits a lower surface free energy than Cu, and this is shown in that it is the
segregant surface species in a bulk mixiure of the two materials. In this context, there
should be a driving force to form Ag bonds in preference to being in a Ci environment.
This preference for Ag to bond to itself in the presance of Cu agrees with the observed
tendency for the intralayer bonding to determine the film structure. Consequently it
appears that the instability of the ¢(2x4) near-hexagonal template is a product of
minimizing the energy in the Ag layer as opposed to a process that is dominated by
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the bond energy with the Cu surface atoms. However, it should be noted that the
relocation of the postmonolayer Ag into a trough-like configuration does make more
intimate bonding possible to a number of Cu atoms that were totally inaccessible
through the closepacked Ag monolayer. Theoretical computation of the bond and
configurational energies for the various Ag/Cu(110) overlayers, which consider the
Ag-Ag and Ag-Cu interactions, would be important in verifiying the role played by the
intralayer energy or strain in determining these structures.

Except for the small difference between the (8x1) and (5x1) chain-like overlayers
seen for submonolayer coverages, the change in substrate temperature during
deposition does noi affect the overiayer crystallography apart from simple ordering of
the arrays. However, the tempurature does strongly influence the overlayer
morphology during the deposition process. These effects are very pronounced for
postmonolayer coverages, where at 2 300K a pronounced layer-cluster mechanism is
evident. Note that the smoother film formed in the early stages of postmonolayer
growth at 130K does have the same in-trough Ag interface as that inferred for the base
of the clusters from the MEIS measurements.

In line with the arguments posed above, one can rationalize the stnictural
rearrangement from the near-hexagonal monolayer template to the (8x 1) trough-like
multilayers as a release of strain in the fiim. Apparently the c(2x4) overlayer has a high
Ag surface free energy due to rumpling and perhaps defect ( vacancy ) content. The
latter is suggested by the surface density of the c(2x4) monolayer, which is
appuximately 7 % below that of a perfect Ag(111) bulk plane. One infers that the strain
eneargy tor the near-heragonal Ag monolayers on the atomically smoother (111) and
(100) faces of Cu is lower in view of the layer-by-layer growth found for these systems
at 300K. For Ag/Cu(110) the transition to a (8x1) multilaysr structure offers an
alternative, but one tnat is far from strain free. This is evident from the heavy clustering
that occurs in the absence of low temperature kinetic limitations. That is, given enough
Ag adatom mobility the 3-D clusters wih act as traps for the Ag. Cluster growth allows
the Ag to relieve the interfacial strain and more rapidly reach a bulk-like fcc lattice.

At low temperatures the kinetics prohibit the appearance of clusters and the
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strain imposed by the intrough interface may be the reason that superiattice film
periodicity ( the 3rd-order across the troughs ) is found for coverages near 10 ML. If
these 3rd-order features are produced by a corrugation in the surface of the film, there
is a natural comparison with the missing-row structures that have been examined by a
number of researchers on (110) transition metal surfaces. Perhaps the shortening of
the Ag distance across the troughs, relative to a pure Ag(110) growth, leads to a
one-dimensional compression of the electron density. In effect, the strained film growth
might mimic the missing-row reconstruction seen for alkali adsorption on these
materials, in a process that is enhanced by the electron donation of the adsorbate
[16-18). Because clustering is not allowed at the low temperatures, it appears from the
degradation of the LEED patterns at high Ag coverages that the strain is relieved in the
thicker films by formation of misfit dislocations.

There are some similarities between the overiayer structures seen for Ag
deposition on Cu(110) and the segregation of Au on the (110) face of a Ni - 0.8 % Au
alloy [19]. The Au/Ni system not only produces the (5x1) one-dimensional array for
submonolayer coverages, but it also exhibits a (2x7) phase that has the same sort of
c(2x4) splitt:ng as was seen in the present study. The latter LEED pattern was
explained in terms of a compressed Ag(111) overlayer. The fact that Au is easily
segregated on the alloy surface Indicates that it has surtace energetics that are
comparable to those discussed for Ag/Cu. Apparently it is .he surface bonding for
these two segregation systems, coupled with the large lattice mismatch for the pait.: of
materials ( mismatch of 12 % for Ag/Cu and 16 % for Au/Ni ) , that leads to the
appearance of the near-hexagonal or segregant closepacked monolayer.
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FIGURE CAPTIONS

Figure 1 - - -

Figure 2 - - -

Figure 3 - - -

(a) Normalized Ag and Cu Auger peak-to-peak intensities in N'(E) for the
deposition of Ag on Cu(110) «.. 130 and 300K.

(b) Ratio of normalized Ag and Cu Auger intensities in (&) as a function of
Ag coverage for deposition at 300K.

Dots and solid lines depict a layer-by-layer behavior and "x"s are for
ideal clustering model, as described in the text.

Overlayer structures for Ag depositon on Cu(110) at one monolayer
coverage and above.

Jop left : split-c(2x4) LEED pattern cbtained for monolayer coverage. A
c(2x4) reciprocal unit mesh is indicated by the dashed lines.

Jop right : (8x1) L.EED pattern obtained for multilayer deposition at low
temperature.

Bottom left : Real-space model of a ¢(2x4) overlayer based on a distorted
Ag(111) array. Large circles are Ag adatoms and dots are the locations ot
the topmost Cu atoms. Dashed line shows the c(2x4) unit mash,

Bottom right : Real-space model for the (8x1) layering. Circles and

dots are the same as in (c).

Backscattering spectrum showing the Ag and Cu peaks as a function of

backscattering energy and scattering angle ( 6g ) for 0.90 ML Ag
deposition at 300K. Inset depicts the scatiering geometry in the (171)

15



plane. Shadow and blocking cones are drawn for the [T01] and [011]
string directions, respectively.

Figure 4 - - - Backscattering spectrum showing the Ag cluster contribution as a

function of backscattering energy and scattering angle ( 6g ) for 2.33 ML

Ag deposition at 300K. Inset is a plot of the data for a cross-section in the
shaded region of the backscattering spectrum.
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