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The overlayer formed by the reaction of molecular iodihg with GaAg4001), InAs(001), and InSI007) is
investigated with synchrotron soft x-ray photoelectron spectros¢8pyPS and scanning tunneling micros-
copy (STM). Two components, separated by about 0.5 eV, are present in all of th&XRS spectra. At very
low iodine coverages, the high binding ener@®E) component dominates. When the iodine coverage satu-
rates, however, the two components have nearly equal intensities. In contrast to GaAs and InAs, exposure of
InSh(001)-c(8%2) to additional b results in a further increase of the relative intensity of the low-BE compo-
nent. STM images ofstcovered InS01)-c(8X2) directly reveal the ordering in the overlayer. Islands are
visible for submonolayer coverages, suggesting that adsorption occurs via a mobile precursor state. STM
images collected from fully covered surfaces display two distinct types of atomiclike features. The predomi-
nant feature occupies axil unit cell with the same spacing as bulk-terminated [(08l). The other feature
has a coverage of~1/3 ML and is arranged in pairs oriented along tHj&10] azimuth.
[S0163-182606)12527-3

I. INTRODUCTION In paper |, the interaction betweepdnd the(001) faces

Thi _ igates th | ; d aft gf GaAs, InAs, and InSb was investigated by examining
/IS paper investigates the overlayers formed alter réaCghanges in the substrate core-level spectra as a functign of |
'Cn(%ig? 2?3 ﬁ%lh)ﬁoci)(lz)i%xez?éi?fggeg(évﬁﬁ)rr!ggsc(ﬁgﬂo dose and sample annéalt was discovered that only the

| utermost element in the clean surface reconstruction shows

dine (I,). Synchrotron soft x-ray photoelectron spectroscopy”.” ... . L .
(SXP(SZ)an()j/ scanning tunneling ﬂ]icroscopSTM)pare em- P significant reaction with iodine. All of the surfaces display a
ployed. SXPS is sensitive to the chemical state of an eleV€ry strong X1 low-energy electron-diffractioLEED)

ment, and thereby provides information about the bonding opattern after acquiring a saturation iodine coverage. This in-
surface species. This technique has been used previously @icates that there is long-range order within the overlayer
examine the overlayers formed on halogenated GaAwith a X1 unit cell that matches the lattice spacing of the
surfaces. ™ The images collected with STM display the real- bulk-terminated 001) substrate. Note that this order has also
space ordering of the surface, supplying both geometric anteen investigated with angle-resolved photoemis¥{oAl-
electronic surface structure information, STM has also beethough all three substrates attain a saturation coverage of
previously employed to image halogen overlayers formed onodine, the reaction stops on GaAs and InAs, whereas further
GaAs surface8-® I, exposure etches InSb with a preferential loss of In.
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The aim of the current paper is to explore the iodine over- I . . .
layer itself. An SXPS analysis of the Idas a function of J I2/GaAs(001) J§ highBE  I2/InAs(001)
exposure and postannealing temperature reveals that the core | e=0.08  §i Zmporent
level contains two distinct components at all times. This sug-
gests the presence of two chemically inequivalent types of
iodine. Since the overall behavior of the dl4s quite similar
for all of the surfaces studied, it is concluded that the over-
layers all have similar structures. The dynamics of adsorp-
tion and the ordering within the overlayer are investigated
via STM images collected from ,reacted InS®0D)-
c(8%2). It is found that, at room temperature,diffuses via
a mobile precursor state producing reacted islands on the
surface. Two types of iodine are observed in high-resolution
STM images collected from iodine-covered surfaces, but the
present data cannot be used to conclusively conclude that
these correspond to the two components in the kgectra.

R low BE
'.‘ component

II. EXPERIMENTAL PROCEDURE

Although the experimental procedures are described in
detail in Paper I, a brief synopsis is provided here. A solid-
state electrochemical cell, which emits a collimated beam of 52 50 43 26
molecular }, was used to dose the surfaces in ultrahigh
vacuum (UHV).!! Exposures were recorded in units of
{“A min, \é\lhmh rt;prt(ajsents the opl>e'ratlngf curt::anthof the cell FIG. 1. High-resolution | 4 spectra, collected in normal emis-
Integrated over the osing time. It is pre erable, however, tc%ion with a photon energy of 90 eV, of-teacted GaA®0D-
report the } exposures in terms of a coefficieat which is

. X > . c(2x8) and InA4001)-c(8%2) surfaces, together with the results of
defined to be unity when the total amount of adsorbed 'Od'nea numerical fitting procedure. The upper panels represent very low

just §aFurateg.The iodine coverage for a particular EXPOSUre |, doses, the middle panels show the saturated surfaces, and the
coefficient can then be found from the uptake curves preyer panels depict the final stages of annealing. The raw data, after
sented in Paper |I. background subtraction, are shown by filled circles, the individual
The synchrotron photoelectron spectroscopy was pefit components by dashed lines, the total fit result by a solid line,
formed using the toroidal-grating monochromator beamlinesnd the fit residuals by a dotted line. The binding energy scale is
41 at the MAX-lab Facility in Lund, Swedelf.The electron  relative to the valence-band maximum.
spectrometer is a goniometer-mounted hemispherical ana-
lyzer with an angular resolution of 2°. The totghoton plus | 44 core level for the GaA®01)-c(2x8), InAs(001)-
Qlectror) energy resolutio_n was better than 0.2 eV. The In-C(sz), and InSI001)-c(8x2) surfaces, as 6'1 function of |
rich c(8x2) reconstructions present on In@81) and  g,n45ure and postannealing temperature. The tdre lev-
InSK001) were prepared by cycles of sputtering with'Ar g5 coliected from thejdosed GaA®O01)-c(4x4) surface
ions and radiative annealing. The As-rich G&®D-c(2X8)  are ot pictured, as they are nearly identically to those col-

and €(4x4) surfaces were prepared in a molecular-beamg e from GaA01)-c(2x8). Effects due to band bending
epitaxy (MBE) system attached directly to the beamline. 510 removed by plotting the spectra relative to the valence-

The STM images were collected using a commerciakang maximum. This was accomplished by assigning con-
Omicron instrument in UHVbase pressure>X@L0 =" mbap. o0t binding energie$BE’s) of As 3dg,=40.47 eV, As
The InSKO01) wafers were attached to a Ta sample holder3d5/2:40‘5 eV, and Sb d-,=31.63 eV to the bulk core-
via Ta foil spot-welded around the sample edges. Th§gye| components in GaAs, InAs, and InSb, respectiv@ly.
c(8><_2) surfaces were prepared by several sputtering and afr,q components are clearly seen in thed daw data for
nealing cycles. The samples were sputtered with 500-V Ar nearly all of the spectra shown. Due to the large spin-orbit

ions, at an angle of 45° with respect to the surface normal)iting these two components often produce four peaks in
along the[110] azimuth, and then annealed to 350—400 °C.the raw data.

Surfaces prepared in this way contained large flat terraces on The results of a numerical fitting procedure are also
the order of 500 A1000 A. All images are of filled states, ¢pown in Figs. 1 and 2. The Idicore levels were fit to two

and were collected in constant current mode with the samplgnin_orhit split Gaussian-broadened Lorentzian doublets and
biased at a selected voltage. Line scans were used to detefirg-order spline background. The spin-orbit splitting and
mine the height differences and lateral distances betweef)q | orentzian width were fixed at 1.71 and 0.25 eV, respec-
various features. tively, for all fits in this paper. These values are consistent
with previous treatments in the literatuf®!> The branching

ll. RESULTS ratios of the components within a given spectrum were never
found to differ by more than 10%. As a further aid to finding
appropriate numerical fits, spectra collected in normal emis-
Figures 1 and 2 present an overview of the changes in theion were compared to spectra collected in at least one other
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FIG. 3. Results of numerical fits to the t4ore levels collected
from GaA4001)-c(2x8) and InAZ001)-c(8X2) as a function of J
exposure. The axes are given on a log scale and are labeled with
the exposure coefficierisee text The top panels show the percent

Ly ol contribution of the low-BE component to the tidwhile the bottom
52 50 48 46 52 50 48 panels display theds, binding energy of each component relative
Binding Energy (eV) to the valence-band minimum.

FIG. 2. High-resolution | 4 core-level spectra, collected in Another general behavior of the b4evel with |, dose is

normal emission with & photon energy of 90 eV, giréacted 5 monotonic decrease in the BE's of the two components.
InSh(001)-c(8%2) shown as a function of exposure and postanneal,—l—hiS is plotted in the lower panels of Figs. 3 and 4. The

together with the results of numerical fits. The legend for the SYMyecrease in BE is attributed to an increase in final-state
bols is the same as in Fig. 1. The binding-energy scale is relative tgcreening of the core holes as the surface becomes covered
the valence-band maximum. with iodine. Similar behavior has been observed for thel | 4
. o level when Si111) is exposed to,.'* Note that the BE de-

angle, usually 60° from the surface normal. Constraining therease is slightly different for the two Id4 components,
peak positions to be invariant with emission angle allowedyhich suggests that the amount of screening may be different
for a more accurate determination of the fit parameters.  for the species that give rise to the two components.

The general behavior of the Id4spectra collected from Figure 5 presents the changes in thedlas a function of

all of the surfaces can be summarized as follows. After vergjectron emission angle for the iodine-covered If0®)-
small |, doses, the | 4 is composed primarily of a single

component, with a very weak contribution from a second
component at lower BE. As the surface is dosed with addi-
tional I,, the relative intensity of the low-BE component in-

gof 1InSb(001) Dosing 1 1/InSh(001) Annealing

creases. When the coverage of iodine reaches saturation, the g 4t N A 1
two components each contribute 58 % of the core-level g T *\é

4 &S
area. Note, however, that the two components may reach < 4of 1 v
equal intensity before the amount of iodine on the surface
saturates. When the surface iodine is removed by annealing, ~ *f . T ]

the relative intensity of the low-BE component decreases.
Thus, the intensity of the low-BE component increases more
slowly upon adsorption and decreases more rapidly upon an-
nealing, as compared with the intensity of the high-BE com-

ponent.
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The quantitative changes of the component intensities, ey U R SR
summarized in the upper panels of Figs. 3 and 4, reveal that 485L e 1(')1" P TR ]
the only major difference in the behavior of the d 4n the Exposure Coefficient Temperature (°C)

various surfaces occurs after largedbses, i.e., foe>1. As

shown in the top panels of Fig. 3, the relative intensities of £ 4. Results of numerical fits to the ti&ore levels collected
the two components on Gaf91) and INAZ00D) are con-  from InSK001)-c(8%2) as a function of § exposure and postanneal.
stant after a certain exposure. In contrast, on the (0@  Thex axis in the dosing stage is given on a log scale and is indi-
surface, the relative intensity of the low-BE component con-ated by the exposure coefficidsee text The top panels show the
tinues to increase, as shown in the top-left panel of Fig. 4percent contribution of the low-BE component, while the bottom
After the largest J exposure employed on In8I01), the  panels display theds, binding energy of each component relative
low-BE component contributed 67% of the total | 4 area.  to the valence-band minimum.
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Binding Energy (V) FIG. 6. Filled-state STM images of clean and-dbsed

INSh(001). All panels are equally sized and show a 208200 A

FIG. 5. High-resolution | 4 spectra collected at a 90-eV photon area. Panela) depicts the clean In$601)-c(8%2) surface. The
energy from iodine-covered InAB01)-c(8X2) and InSKO0D-  other images were collected afterdoses of(b) 25 xA min, (c) 70
c(8%2), together with the results of numerical fits. The legend for , A min, and(d) 220 A min. The sample bias and tunneling cur-
the symbols is the same as in Fig. 1. The binding-energy scale ignt for each image ar@ —1.1 V, 1.49 nA,(b) —2.0 V, 0.04 nA,
relative to the valence-band maximum. The spectra on the leftc) —1.6 v, 0.05 nA,(d) —2.2 V, 0.04 nA. The crystal axes appro-
(right) were collected for a 0t60°) electron emission angle. Thg | priate for all the images are indicated. The arrowdnpoints to an
exposures for INA®0D) and InSK001) were 288uA min and 800  area of unreacted double rows, such as sedr)in
MA min, respectively.

STM tip. This is in contrast to STM work performed on
c(8x2) and InSK001)-c(8x2) surfaces. These spectra, GaAg110 exposed to Brand C}, where it was found that
which were collected along thEL10] azimuth, show that some halogen features were mobile, and could change fol-
there is a~15% increase in the intensity of the low-BE lowing the acquisition of an imade.
component when the core level is collected off-normal. The The image in panefa) of Fig. 6 was collected from the
relative intensity changes of the two components are attribclean sputtered and annealed 1(BH)-c(8x2) surface. This
uted to a combination of diffraction and probing depth ef-image is dominated by paired rows of spots extending in the
fects, and give additional evidence that each component isL10] azimuth. The distance between the spots in[tE)]
related to an arrangement of iodine on the surface. Som@irection is, on average, 4.6 A, which agrees with the surface
azimuthal dependence of the polar angle intensity variationkttice constant of InSB01). This surface is judged to be
was also observed. Such an azimuthal dependence can oriypically clean and well ordered, as the above observations
occur if the overlayer is well ordered, which agrees with theagree — with  previously published STM work on
LEED behavior discussed in Papet &nd the STM results  InSb001)."°"**Note, however, that in Refs. 16-19, the sur-
presented below. face crystal axes are defined 90° perpendicular to the con-
ventions used here.

. Since the STM and photoemission experiments were not
B. STM images of ,-reacted InSb(001)-c(8x2) conducted in the same chamber, the exposures from the elec-
Four STM images, collected from clean In8061)-  trochemical cell cannot be compared directly. It was found,
c(8X2) and after reacting the surface wit, lare shown in  however, that the,lexposure required to completely cover
Fig. 6. Each image is 2504250 A and was collected from the InSb surface, as judged by STM, was approximately 220
a different area of the surface. The images display variationgA min, which is quite close to the 288A min that defined
in the tunneling current from filled electronic states, sincee=1 from SXPS. This suggests that the chamber geometry
they were collected with the sample biased negatively reladid not play a large role in the, lexposures, as would be
tive to the STM tip. Note that the most stable tunneling con-expected for a cell that produces a collimated beam. Thus,
ditions were achieved with very low tunneling currents, i.e.,approximate exposure coefficients are given below, so that
when the tip was as far from the surface as possible for anthe STM and SXPS data can be compared more readily.
given tunneling voltage. This was especially true when the Figure b) shows an STM image obtained after exposing
surface was fully covered with iodine. It was found that sub-InSh(001)-¢c(8%2) to 25 uA min of I,, i.e.,e~0.1. This im-
sequent imaging over the same part of the surface resulted age contains predominantly two terraces, with some higher
no significant changes to the images, which suggests that ttend lower terraces also visible. The height difference
features observed are independent from the action of thetween the terraces is measured to be 3.2 A, consistent with
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FIG. 7. Filled-state STM image of the In@®1) surface after -— |<_>|
exposure to 32QuA min of 1,. This 130 Ax250 A image was 5.8A 464 {i10]
collected with a constant tunneling current of 0.09 nA, after biasing de vi
sidae view

the sample-2.2 V relative to the tip. Arrows indicate the two basic
types of spots present in the image: spots possessinglasym-
metry labeledA, and paired spots labeldsl

%}‘5 ? ? L>[110]
the thickness of one In-Sb double layer. Very little reaction

has occurred at this point, where reaction is defined to be @ g g Atomic-scale schematic diagram of the iodine-covered

disruption of the double rows representing &{8X2) recon- 1,500 surface illustrating a possible arrangement of iodine at-
struction. Note, however, that the double rows have a differoms which is consistent with the STM, SXPS, and LEED data. Two

ent appearance than in pariel, due to a difference in tun-
neling conditions.
The STM image shown in panét) was collected after

different adsorption sites are depictedA, iodine bonded atop an
In atom after breaking the In-In dimer bond, aBdiodine bonded
to an In atom in an unbroken dimer.

the surface had been exposed to approximately three times

the amount of J as in Fig. §b). Nearly all of the surface performed via line scans of this image show that the type
shows obvious signs of reaction, but small patches do exisA spots are spaced 4.6 A apart in both [i&0] and[110]
that contain the double rows indicative of the clean surfacelirections, which agrees with a<i. unit cell on a InSkD01)
reconstruction, as indicated by the white arrow. The unresurface. The two spots in a bright pair, i.e., typespots, are
acted areas are always separated from the reacted areasfbynd to be~25% farther apart in thgl10] azimuth, i.e.,
sharp, straight boundaries in both fH10] and[110] direc-  separated by-~5.8 A. Assuming that each typ@-spot rep-
tions. This suggests tha} Hiffuses along the surface in a resents a single atom, the coverage is estimated to be 0.37
mobile precursor state before reacting. The presence of pre=0.06 ML, or slightly overj ML. The height difference
cursor state kinetics has been suggested previously for tHeetween the\ andB spots is typically 0.4 A, as measured in
adsorption of J on this surfacé® line scans taken from the image shown in Fig. 7.

The diffusion of |, on the InSiB001) surface can be con- The following analysis suggests that both spots of types
trasted to reactions of other halogens with 1lI-V semiconduc-and B observed in the STM images are, indeed, associated
tors. STM images collected after exposing G&A%) to  with adsorbed iodine. The strongxl LEED pattern ob-
Br, indicate that the diffusion length before reaction is sig-served from this surface indicates that the iodine in the over-
nificantly smaller at room temperature than in the presentayer is ordered with the same periodicity as the bulk-
case’ This can be concluded from the relatively smaller sizeterminated InS@01) 11 unit cell. Thus, the ordering of the
of the reaction islands and the more random distribution ofA spots in X1 sites is good evidence that they represent
reacted areas on the surface. An increase in the diffusioiodine atoms. Such an explanation is not applicable for the

length does seem to occur when G@BK) is dosed with
Br, above room temperature, however.
The STM image in Fig. @) displays the InS®01) sur-

: ML of B spots, however, which are not located ix1
sites, and would thus contribute only to the LEED back-
ground. It is likely, however, that thB spots do represent

face after it has been fully covered by reacted areas, i.e., fandine atoms, and not, for example, filled lone-pair orbitals.
e~1. The first observation that can be made from this imagéright pairs of spots have been observed in STM images of
is that the surface appears smoother and more homogeneatlsan InSK001)-c(8X2) [see, for example, Fig. (8] and
than the reacted areas visible in pan@psand(c). Another have been explained as filled lone-pair orbitals of second-
characteristic trait of the image in Fig(dB is the presence of layer Sh atoms$®~8 This explanation is not applicable for
pairs of spots, oriented along tH&10] azimuth, that are the typeB spots, however, since the pairing observed in the
“brighter” than the surrounding substrate. filled-state images shown here occurs in an azimuthal direc-
When the surface is reacted with additionglthe pairs of  tion that is 90° from the direction of the Sb lone-pair orbitals.
bright spots, which are indicated by arrdvin the close-up If both typeA andB spots are iodine atoms, it is then clear
image of Fig. 7, remain visible. The, lexposure for this that the surface coverage is 1.0 ML, since there is one spot at
image corresponds te~1.3. A closer examination of the each X1 surface site.
image reveals that the areas between the bright pairs of spots One possible interpretation of the tyBespots is that they
are also composed of spots, illustrated by arfgwvhich are  image iodine atoms bound to unbroken In dimers. A diagram
slightly darker than the paired spots. Distance measurements such a surface atomic structure is given in Fig. 8. Note
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that the atomic arrangement shown is based on the diagranents are not due to group-lll vs -V element bonding was
in Fig. 7(c) of Paper | for the saturated surfateyith the  also reached for Br @, via a comparison to the proportions
added complexity that some of the surface dimers are nasf different bonding sites in STM imagés.

broken. The main support for this argument is that the pe- |t is quite possible that there is some relationship between
spots are paired, and always point along [th#0] azimuth,  the two different species observed in STM on iodine-covered
which is the same direction as the In dimers on the cIearanb(()Ol) and the two | 41 components, but there is no
c(8x2) surface:"'**'Furthermore, the distance between theconclusive evidence. The proportion of the two species ob-

B spots in a pair is slightly larger than the unreconstructedgryed in STM does not correspond exactly with the nearly
1X1 distance, which might be expected for iodine bonded tcbqual intensities of the two components in thedlat e=1.

Zgoﬂ?"b roofktﬁz deljr:;;e Bri]rir?eirgefp(i)rgegziti?r?t ll\jli)eizktiact)r:ge InHowever, 15% changes can occur due to electron diffraction,
4d BE may also be different for Inl formed at broken or as shown by Fig. 5, which could account for this difference.

broken di Itis likelv. h that this diff . Also, since only a rough correspondence can be made be-
unt ro eln LTe-rs'th ISI ';y' ?wever, ? q IS PI ererllce 'Stween the exposures in the SXPS and STM experiments, it is
not resolvable In the In & Spectra presented in Faper 1. difficult to know which image should be compared with
A general statement that can be made regarding the b

) e : Svhich 1 4d spectrum. Furthermore, the proportions of the
havior of iodine on the In§P02) surface is that rearrange- two | 4d components change for exposures abevel for

ments occur within the overlayer as the sample is exposed tirﬁSb, which is likely related to the etching that occurs with

g and. is subsequ_ently annealed. T_h_is is seen clearly in thfl”]is surfac€. STM measurements of the iodine overlayers
STM. Images, which ShOW. a transition bgtween a SurfaC(?ormed on other IlI-V semiconductors would be very en-
with iodine islands possessing no obvious internal order, to ﬂghtening

completely covered homogeneous surface that has both long= o oosiility that iodine molecules exist on the surface,

and short-range order. Rearrangements withir_1 the overlayearS was suggested previously for the reaction betwgand
are also suggested by the changes that occur in thiecode GaAg001),%° must also be considered. Molecules on the sur-

level as a function of exposure and annealing._A]thougf}ace could manifest themselves as twod domponents in

?TM l?a?icsj Werelonl)ll coIIecte<tj LoLmst’dt?: SII_rEIIIEaDr_ wo different ways. One, the adsorption of iodine could be

IS%(IIQS € core etves pres?nde_ Perg” .ﬁ;‘ i eth t 1h aNGnolecular at all coverages, with each molecule possessing
measurements presented in Fapamplies that the -, inequivalent atoms, for example, if they were bonded

lodine overlayer behavior is basically the same on a".Of .theperpendicular to the surface. Alternatively, a coexistence of
[lI-V substrates. In fact, rearrangements within an iodin€e

verlaver function of cover ) mmonly obsery olecules and atoms on the surface may result in twd | 4
overlayer as a function of coverage are commonly observe omponents. Note that a change from atomic to molecular
on metal surfaces, and have been attributed to |

. ion22-24 “adsorption was observed previously fgrreacted with Fe
Interactions. surfaces at low temperatures, although, in that case, the ad-
sorption only becomes molecular after all of the vacant metal
sites on the surface are tied up with atomit I.

Although the presence of molecules on the surface cannot

The exact source of the two components in thallebre  be ruled out, there is no other support for their existence in
level is a perplexing problem. The fact that two componentghe current data. For example, in the STM image in Fig. 7,
are seen on all the surfaces, and that their intensitiethe pairing of the typé3 spots cannot representrholecules
are approximately equal when the coverage of iodindying flat on the surface, since an I-l1 bond length is much
saturates, suggests that there is an underlying fundamentsthorter, varying from 2.662 A for gaseoustbd 2.715 A in
behavior. This fundamental behavior may also be the samsolid 1,.3* Further attempts have been made to prove the
as is exhibited by Bron GaA$110), since two Br 3l com-  existence of molecules or lack thereof. For example, an
ponents are also observed in approximately equat-4-eV energy loss attributed to molecular iodine has been
proportions® Note that two components are also seen in theobserved on metal surfaces via electron energy-loss
Cl 2p core level collected from GaAs surfaces exposed taspectroscopy® Attempts to observe this loss from
Cl,, although, in that case, the origin appears to bd,-saturated GaA801)-4x6 were inconclusive, howevér.
different*2° Preliminary low-energy ion-scattering studies g&hturated

One statement that can be made with certainty is that th&aAg001)-4X6 have also been performed, which concluded
two | 4d components are not due to iodine bonding to groupthat if any |, does exist on the surface, its molecular axis is
Il vs -V elements. A general conclusion reached in Paper hot directed perpendicular to the surfaceA more conclu-
was that iodine reacts predominantly with the outermost elsive way to determine the presence or absence of adsorbed
ement on the surfaceYet, the | 4d spectra collected from molecules would be to perform vibrational studies of the
all the surfaces reveal two equal components, regardless slirface species.
the surface termination. Perhaps the most striking evidence The most likely explanation, therefore, is that iodine ad-
in support of this is given by the behavior of the G&2G1)-  sorbs dissociatively at all coverages, and that the two com-
c(4x4) surface. This very As-rich surface is thought to haveponents in the | d are due to two different adsorption sites.
no exposed Ga aton8;“® and the substrate core-level fits This explanation could apply equally well to the two Bd 3
reported in Paper | for the4saturated surface do not display components observed on brominated G@AS§).? The be-
any measurable bonding between iodine and galfiknthe  havior of the | 4 components with,lexposure indicates that
same time, however, the Id4level has two nearly equal there is a preference for populating the site corresponding to
intensity components. The conclusion that the two compothe high-BE component at low coverages, and that the pref-
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erence gradually switches to the other site as the coveragehen the surface is heated. STM images of the (68DH-
increases. The site corresponding to the high-BE compone{(8x2) surface following 4 dose show island formation, and
cannot fill completely before the other site is populated,hence evidence of diffusion via a mobile precursor state be-
however, since every |dl spectrum possessed two compo- fore reaction. When the surface is completely covered, the
nents, even those collected after the lowest doses. This mdered overlayer possesses two types of features. The
probably due to the fact that islands form even at very lowdarker features correspond to &1 lattice spacing of the
coverages, so that, locally, the high-BE site can become fullynSb substrate. The brighter features are always found in
populated after very low exposures. Also, note that the rapigbairs oriented in th¢110] direction and spaced slightly far-
decrease in the intensity of the low-BE component after lighther apart than the bulk In8&01) lattice spacing. More work
annealing may not be due to the same mechanism as its rapislneeded, however, in order to ascertain the relationship be-
increase with J exposure. lodine is not simply desorbing tween the two | 4 components and the features observed in
from the surface in all cases, but is sometimes carrying sulthe STM images.

strate material with if.
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