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We examine the influence of dimer mobility on the size distribution of two-dimensional islands formed by
irreversible nucleation and growth during deposition. We first characterize the transition in scaling of the mean
island density with increasing dimer mobility, from the classic form described by Vengbidss. Mag.27,

697 (1973] to the modified form for “rapid” mobility described by Villairt al. [J. Phys(France | 2, 2107

(1992]. The corresponding transition in the asymptotic scaling function describing the shape of the island-size
distribution is then also characterized. In addition, we contrast the mean-field form of the scaling function for
rapid dimer mobility with that for zero mobility. Analysis of experimental data for AU, Fe/F€100),
Cu/CUu100, and Pt/RtL11) homoepitaxy reveals no clear evidence for a regime of modified island density
scaling due to rapid dimer mobility. However, for Fe(E@0) below 400 K, we argue that mobility of small
clusters significantly influences the shape of the island-size distribution, even before it affects the mean island

density.

I. INTRODUCTION

For submonolayer nucleation and growth of islands dur

ing deposition, the behavior of the mean island denity

and of the full island size distribution are of primary interest.

above i=1 form. This was recently confirmed by
simulations’ Specifically, if monomers hop at rate, (as

above, and dimers hop at rate,= v exp(— BE,), but trim-
ers and larger clusters are immobile, then oné"has

Typically, analyses of these quantities allow for a general

critical sizei, above which islandgor cluster$ are stable

against dissociation, but ignore the mobility of stable

islands'—2 For isotropic(two-dimensiongl surface diffusion,
a classic mean-field rate-equation anafsighen predicts
thatN,, scales with deposition fluk and substrate tempera-
ture T as

Nav~(F/v)X exf xB(Eq+i'E))]

~(hy/F)™* exd BE; /(i+2)], (1)
where xy=i/(i+2), for fixed coveraged and largeh,/F.
Here, we have seB=1/(kgT), hy=v exp(—BEy;) denotes
the hop rate for isolated adatonfdetermined by the diffu-
sion barrierEy; and attempt frequency), andg;=0 denotes
the binding energy for the critical cluster withatoms(so

Nav~ (F/1)?®° exd B(Egq + Eqp) 5]~ (hiho [F?) 715, (2)

for fixed @ and sufficiently largén, (relative toh,) andh,/F.
A mean-field derivation of2) is also provided below.

Next we comment on what behavior is possible or likely
to occur in physical systems. It is known that dimer diffusion
can sometimes occur relatively easily via a “twisting mo-
tion” (through diagonal nearest-neighbor configurationrs
“exchange” on metal(100) surfaces, and via a “concerted
motion” on metal(111) surfaces? In either case, the motion
has a much Ilower activation barrier than dimer
dissociation'® Thus one expects dimer hop rates to often
dominate dissociation rates. Based on this observation, Liu,
Bonig, and Metid argued that, typically, mobility of small
clusters will significantly affect the island density before the

E;=0). In general, one expects a transition from a regime ofransition toi>1 behavior occurs. They appropriately em-

irreversible island formation wherie=1, at low T, to some
type of i>1 behavior for highefT where adatom-adatom

phasize that the possibility of modified scalif®) should be
routinely considered in the analysis of experimental data.

bond scission becomes operative. Details depend on thdowever, we note that the work of Villaiet al® also shows
model or system, and on the specific values of keythat dimer hop rates dominating dissociation ratasoissuf-

parameters:’
A possible complication of the above scenario ferl

ficient to guarantee a regime of modified scali@y before
the onset of >1 behavior(see below. Thus it is possible to

can arise if dimers or other stable clusters become “suffiinake a direct transition from classie 1 behavior(1) toi >1
ciently mobile” beforesingle-bond scission becomes opera-behavior'! without an intermediate regime of modified scal-

tive. Then Villainet al® have shown via a mean-field analy-

sis that the scaling behavior &, is modified from the
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ing (2). Indeed, none of the specific systems we examine
here show clear evidence of a regime of modified scalg
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Assuming that only monomers and dimers are mobilereversibly nucleate an island. Whenever a monomer diffuses
Villain et al® elucidate scaling behavior in nucleation andto or is deposited adjacent to(point) island, or whenever a
growth by a simple comparison of the following key dimer diffuses to gpoini) island, it is irreversibly incorpo-
ratest? Hagg~h1Ny, the aggregation rate at which each rated into that island. These events result in an increase in the
dimer is “hit” and immobilized by diffusing monomers of island-size label. Of primary interest is the evolution in time
density N;; Hjpss~hsN,y, the rate at which each dimer is (t) of the distribution of densitied\, of islands of sizes.
“lost” due to diffusion-mediated aggregation with stable is- HereN; gives the density of monometas abovg N, gives
lands; andH gs~h, exp(—BEpond, the dissociation rate for the density of dimers, etc.; N, =2s.,Ng and
each dimer with bond strengt, 4. There are three distinct =Ft=3._;sSN.
regimes

(i) Hagg>Hioss and Hyiss. Dimers are quickly immobi-
lized, and larger, more stable islands are formed, before ) .
dimer mobility or dissociation become effective. Clagsid The behavior of the above model can be determined ef-
scaling(1) results. fegtlvely exactly via Monte Carlo 'S|mulat|o.n. At each simu-

(i) HiosHagg @nd Hyes. LOSS Of dimers as potentially lation time step, either an atom is deposited at a randomly
stable islands, due to their diffusion and aggregation wit£hosen site, or a randomly chosen monomer is moved, or a

other stable islands, significantly redudég, relative to case ~randomly chosen dimer is moved. These different types of
(i), while dimer dissociation is still ineffective. Modified €vents are selected with probabilitiEé(F +h;N; +hyN5),

A. The simulation algorithm

scaling(2) results. hyNy/(F+h;N;+hoN5), and hoNo/(F+hyN;+h,Ny), re-
(iii) Hgise>H agg@NdH oss. Dimer dissociation is more im- spectively. Irreversible aggregation is implemented whenever
portant than dimer mobility, ant>1 behavior results. monomers or dimers are adjacent to islarids to each

Thus modified scaling?) requires not just that,>H .,  °Othed, and then island-size labels are appropriately incre-
but that Hy,e>Hges, OF equivalently thath,>H g edNg, mented. We use a 5¥512 square lattice with pe.n_odlc
(where typicallyN,,<1). Clearly, cluster dissociation has an boundary conditions, and average measured quantities over
intrinsically greater effect oN,, than does cluster mobility. O(10°) runs.

In this paper, we analyze the effect of dimer mobility on
the island-size distribution for irreversible nucleation and B. Mean-field analysis
growth of islands during deposition. We first characterize the

transition in the scaling of the mean island dendity, from N in this model are obtained by considering all processes
the classid =1 form (1) to the modified form(2), with the s . . 1 0y galp
\ ading to the gain or loss of islands of a certain size due to

increase of a natural crossover parameter related to the rat|

72=H 0sdHaq¢- We also characterize the corresponding tran'meopn‘)(frl:grns’ a%rd 3?&;2 Vﬁ:;fuizllgl;&rg’e%aete; ?gg;?i%?]ug;e of
sition in the shape of the asymptotic scaling function for the . . RN ggregatior
for monomersj =1) or dimers(j =2) with islands of sizes

island-size distribution from its well-known form when is taken asKthst, where K=0(1) denotes a size-

72=h,=0. In particular, we show that, even when dimerinde endent “capture numbertf. Ref. 7), appropriate o

mobility does not affect the classie-1 value(or scaling of the point—island rgodel If we reta.in oni d,orr?iflana terms for

N, it can have a significant effect on the island-size distri- P . ) y S
Hioss>Hagg: @nd invoke a steady-state approximation for

bution. We then focus on the regime of significant dimer ; L
mobility (#2>1), and present an analytic form for the asso-boortnr;Nl andN,, then the rate equations adopt the simplified

ciated mean-field scaling function. Finally, we present som
applications to specific homoepitaxial metal systems, includ-

Mean-field rate equations for the island-size distribution

o = _ _ 2
ing Au/Au(100, Fe/F€100), Cu/Cu100), and PYR{11), dNy /dt~F —Kh;N;Na,—K(hy+hz)N;N; —4Khy N3
none of which appear to display modified scalii. ~F—Kh;N;N,,~0, (33
IIl. i=1 POINT-ISLAND MODEL WITH DIMER MOBILITY dN, /dt~2Kh N~ K(h;+hy)NiN, — KhoNoN,,

In this study, we consider only the regime of low coverage —4K thg
below about§=0.1-0.15 ML, where the influence of the
finite extent of islandgand, in particular, island coalescence ~2Kh1N§— Kh,N,N,,~0, (3b)

and next-layer nucleatignis insignificant. We thus use a

“point-island” model where islands or clusters occupy single _

sites, but carry a label to indicate their siZeSuch models dNs- 2/dt~KhyNy (Ns- 3= Ng) + KhaNa(Ns- 2= Ns)
have been shown to accurately reproduce size distributions ~KhyN;(Ng_;—Ny). (30)
for more realistic models with compact islands, in this léw-

regimel* Specifically, in our model, monomers are depositedThe scaling behaviof2) for N,,=3.,Ns, in the regime of

rqndgmly on a square lattice of adsorptio.n sites at Faper Hioss>H agg: IS recovered by first summin@c) over alls>2
site, isolated monomers hop at réteand dimers hop at rate tg gbtain

h, between adjacent sites, and larger clusters are immobile.

(Mo_dification to include mot_JiIity of larger clus_ters is dN,,/dt~K(h;+hy)N;N,

straightforward. Island nucleation and growth are irrevers-

ible. Thus, whenever two diffusing monomers meet, they ir- ~Kh;N;N, (if h; dominatesh,). (4)
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One then uses the steady-state relatips F/(Kh;N,,) and
N,~h;N%(h,N,,) to obtain a closed equation fdt,,, inte-
gration of which recoverg2).

Ill. RESULTS

A. Crossover scaling

From the discussion in Sec. I, one expects that the key

parameter characterizing the transition from the classit
scaling(1) to the modified scaling?) is given by the ratio
72=H osdHagg- !
ing the transition, with increasing?, in the exponenty
which characterizes the scaling ™, ~FX with F, as
F—0. x should vary from the classic value &f for .72<1
[cf. Eq. (1) with i=1], to 2, for 72>1 [cf. Eq. (2)]. Before

ISLAND-SIZE DISTRIBUTIONS IN SUBMONOLAYER . . .

We show that this is the case by first analyz-
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presenting the results of this analysis, it is instructive to ex-

amine in more detail the natural crossover parameter,
= Hloss/Haggg(hZ/hl)(Nav/Nl)%(hZ/F)(Nav)zy ©)

where we have used the steady-state relaenh,;N;N,,
(see Sec. Il ¢ One can show tha#? always depends on the
same combination

Z=(hy/F)*(hy/F)~?=(vIF)exd — B(3Eqz— 2Eq1)]
(6)

in both the high- and low-dimer-mobility regimes, despite
the fact thatN,, scalesvery differentlyin these two regimes.
Specifically, one finds that

#~7YM3 for #<1 and.#~7ZY® for #>1. (7)
Note also that invariably By,—2E4;>0, S0.% increases
with increasingT, which would lead to a transition from the
classici =1 scaling(1) to the modified scalind2). We re-
mark, as an aside, that a crossover parametealogous to
72) characterizing transitions in critical sizevith increasing
T has been identifielIn addition, a reduction of this param-
eter to a simpler, more explicit forrtanalogous taZ) has
been noted and utilized.

FIG. 1. Transition in the effective flux-scaling expongnfrom
simulations with increasingZ=(h,/F)3(h;/F)"2. We used
h,/R=10" (O) and 16 (®). Thethick solid lines give results from
rate equations including logarithmic correctiofRef. 13, with
h,/R=10" (dashegiand 16 (solid). Thethin solid line is from rate
equations without logarithmic corrections, amdR=10". The cov-
erage is 0.1 ML.

B. Island-size distributions

Next we turn to the focus of this paper, namely, charac-
terizing the island-size distributioNg. For a range of low
(precoalescengecoveragesd and in the regime oflarge
mean island size,s,~6/N,,, this distribution should

satisfyp >13:14
NSN G(Sav)izf(S/sav)- (8)

Heref() is a scaling function which describes the shape of
the distribution, and satisfiedf(x)dx= [ {xf(x)dx=1
sinceN,,=24-,Ng and ==, ;SN;. While (8) applies for
all s=1 whenh,=0 (cf. Ref. 13, it should only apply for
s>2 when, e.g.h,~h; (see below

One obviously expects different forms for the scaling
function f for zero dimer mobility and for “rapid” dimer
mobility. Furthermore, based on the above crossover analy-
sis, one also expects that the scaling functiois naturally

In Fig. 1, we show simulation and rate-equation resultsparametrized by the crossover varia@llglor .72). Figure 2

for the “universal curve” of y versusZ. Similar behavior
follows from plotting y versus.”2; however the variabl&

shows the evolution of the “asymptotic” scaling function
with increasingZ. Specifically, we showf for Z=0 (no

may often be more useful in practice. For example, from thedimer mobility), 10> (the crossover regignand 16 (rapid

crossover curve, we can identi~10"2 as the value where

dimer mobility), where f(0)~0.37, 0.30, and 0.23, respec-

classici=1 scaling starts to break down. Then, given thetively. Here we have seh,/F=1Cf, and variedh,/h;=0,

knowledge of the activation energies, one can use the explic.01,

and 1 (with fixed 6=0.1 ML), for which

formula forZ to determine the associated transition tempera=2=H,s/H1¢5~0, ~1, and ~31, respectively. An entirely

ture. Alternatively, giverEy, and an experimental value for
the transition temperature, one can deterntiye from the
condition thatZ~10"3 We should remark on the evident

analogous parametrization of the scaling function for the
island-size distribution was described in the simulation stud-
ies of Ratschet al,® where the focus was on the onset of

deviations from classic values of exponents in the limitingbond scission, rather than on dimer mobility.

regimes of72, and on deviations from “universality” in Fig.
1. Both derive from values df;/F (andh,/F) which are not
“asymptotically large.” Furthermore, incorporating appropri-
ate logarithmic correctiofig® to the classic rate-equation

Another general issue is that of convergence to the as-
ymptotic scaling form of the island-size distribution with in-
creasings,, or h,/F (for fixed Z). This has been examined in
detail fori=1 and no dimer mobility** (Z=0). Figure 3

theory significantly slows the convergence to asymptotic exshows this convergence in the regime of “rapid” dimer mo-

ponent values, as noted by Liu, Big, and Metis® Finally,
we have also confirmed the prediction(@j for the Arrhen-
ius behavior ofN,,, whenh;~h,, as was done in Ref. 9.

bility or large Z, specifically forh,=h, and increasindp,/F.
Finally, we have also analyzed the full infinite coupled set
of linear equationg3a—(3c) for Ng, for largeZ or ., to
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FIG. 2. Simulation results for the transition in the scaling func-
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tion f=[(s2)/6]Ng=, with increasingZ=0, 1%, and 16, corre-
sponding toh;/F=1C% and h,/h;=0, 0.01, and 1, respectively. 6~0.08 ML andF~0.5 ML/min. The line is the simulation result
Here 6=0.1 ML, 72=H psdH 440, ~1, and~31, ands,,~62, 73,
and 139 atoms, respectively.
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FIG. 4. Scaled island-size distribution for Au on “hex”-
reconstructed A100 at 315 K. Symbols are experimental data for

for Eq;=Eq,=0.4 eV andv=10"%s, which match the experimental
Arrhenius slope and value ofN,~3.7<10 ¥site. Here
I8=H psdH ags~45.

determine the corresponding mean-field form of the scaling ) ] ] i o o
function f. This involves combining generating function certa|r_1 fluctu_atlons in t_he mean-ﬂeld approximation. This is-
techniques, with a steepest-descent analysis for the asympue Will be discussed in detail elsewhete.

totic regime of largeh,/F or s,,. (See Ref. 13 for details of
a corresponding analysis in the case whiege0.) In this
way, we obtain forz>1 the mean-field prediction

fup(0=x<$)~3[1-2x]7¥* and fye(x>$)=0. (9)

One should compart) with the predictiod*® for Z<1 (or
actually Z=h,=0) of fye(0sx<3)~Y1-2%]*? and
fur(x>3)=0. Thus the mean-field theory predicts a nonzerophjs systert® showed tha,,~F°3"%% at 315 K, and also
f(0) which is reduced from; for limited dimer mobility
(Z<1) to £ for “rapid” dimer mobility (Z>1). This behavior
is consistent with our simulations, but contrasts with recent|assic results for=1 with isotropic diffusion and no dimer
suggestionsthat f(0)=0. However, as noted previousty®
we believe the feature thd,=(x) diverges at some>1,

and is strictly zero thereafter, is an artifact of the neglect ofpf ~3.7x 10 %site for F=0.5 ML/min. Instead, for reasons
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the scaling
f=[(s2,)/0]Ng-, at 0.1 ML for h;=h, andh;/F=10*~1C where
A#=HiosdHags~4, 7, 12, 19, and 31, arg},~7, 14, 28, 61, and 139

function

IV. ANALYSIS OF SPECIFIC SYSTEMS

We now apply the above results to the analysis of some
specific homoepitaxial metal systems.

Au on “hex”-reconstructed Au (100

Studies of nucleation and growth during deposition for

revealed an Arrhenius slope fdi,, of ~0.17 eV in the range
T=315-380 K. The observedis marginally consistent with

mobility, but our simulation$"**yield a value foN,, which
is 7—10 times higher than the experimentally observed value

discussed further below, it was propo¥&that diffusion on
the “hex”-reconstructed A(LOO surface is strongly aniso-
tropic. Then the above data were fitted with3, Ey,~0.2
eV, andEy,,~E3/2~0.3 eV. A somewhat poorer fit of the
Arrhenius slope with =2, E4,~0.2 eV, ancE,,,;~E»,~0.23
eV should not be discountéd particularly since =2 (stable
trimers might be expected given the local{§11) structure
of the “hex”-reconstructed surface. Either choice also con-
sistently fits the behavior fof >400 K, where the Arrhenius
slope ofN,, is larger, corresponding to a larger

In contrast, Liu, Baig, and Metid argue that strongly
anisotropic diffusion is unlikely in this system. By assuming
isotropic diffusion and significant dimer mobility, they
fitted the data with=1, E4;~E4,~0.4 eV(or E4;~0.35 eV
and E4,~0.45 eV}, and v=10"s. Our “point-island”
simulations with these parameters confirm their fit of lkhg
behavior, and produce the island-size distribution shown in
Fig. 4 for 0.08 ML (where the “point-island” model is ap-
plicable. However, this distribution appears to differ signifi-
cantly from the experimental distribution, also shown, bring-
ing into question this interpretation of Liu, "Ba, and
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Metiu® One cannot unequivocally rule out their interpreta- 12
tion because of statistical uncertainty in the experimental I
data. Also, the presence of any coarseningt included in 1.0
our modeling would modify the predicted size distribution,
specifically reducing the densities of smaller islands to match
experiment more closely.

Liu, Bonig, and Metid motivate their reanalysis of the
Au/Au(100) data by arguing that thél11)-like structure of
the “hex” reconstruction is inconsistent with strong anisot-
ropy. However, this local picture of the reconstruction is
oversimplistic. Scanning tunneling microscof@TM) im-
ages of the clean A@00 surfacé® show a dramatic “striped
structure,” which persists throughout the nucleation process. 0 L , s o |
Diffusion need not be truly one dimensional, but just re- 0.0 05 10 15 20 25 3.0
stricted primarily along individual strip& lattice spacings s/s
wide) in order for the ori%inal analysis to apply, as noted in av
Ref. 15. The broad 200-A-wide zones denuded of islands at . e
steps orthogonal to these stripes and the almost complete FIG. 5. Scaled island-size distribution for FG«E@O)' Symb.OIS

._are experimental datdef. 19 for #~0.07 ML, F~=0.7 ML/min,
lack of denuded zones at steps parallel to them are certainfy

istent with h st | isotronic diffusidnE and the temperatures indicated. Lines are simulation results at 20 °C
consistent with such strongly anisotropic diftusions=ur- =i, £ —0.45 ev andv=4x10'%s. Solid: no cluster mobility.

thermore, a recent effective-medium thedBMT) Study of  pagpeq: dimer mobility WithEg,=0.55 €V andHiesdH agg=1.
thls_sys_terﬁ_ by the authors of Ref. 9 mdeed_ finds aniso- pot.dashed: dimer and trimer mobility WitEig,=Eqs=0.55 eV
tropic diffusion along the above-mentioned strips. The EMT,pg HiosdHagq~1. All choices match the experimental Arrhenius
value for the lowest activation barrier for monomer diffusion gjope and value oii,~3x10" ¥site.

is also much closer to the estimate of Ref. 16 than to that of

Ref. 9.

20°C
108°C
SN 132°C

*

R

Finally, we briefly remark on yet another possible inter-]cor 0.07 MI.' (yvhere the “p_oint-island" model is applical:)le
tati ’ £ th ioinal data for thi T " However, it is also possible that some coarsening has oc-
pretation of Ine orginal data for this sys €re We as-  curred before STM imaging, reducing the density of smaller
SuTﬁ. IS(;tI’OpI_C dll_ffgsmtr)], as"m F]Eef. b9, gnd _ne_glect dr']merislands, and producing the observed loviép).
tmhgnl Ityregérist‘;mpilgtly, Tﬁfar? g\r,]\loozrin %n~§235|23 r::]der We emphasize that our modeling of this system, including
E ~p0 42 oV 8\/6 obtai 037 at :ﬁde éo the svstem a “small” amount of dimer(and trimejy mobility, doesnot
hggmkf;a .un to r;1ake atraz(sitﬁféﬁto i>1 beh,avior reda/cin significantly m.o'dify the value oN,, or its sca!ing With'.: .
N to t?]e exper tal val d still matchi ,th A hg _from the classid =1 form (1). However, one might ask if it
av penmental vaiue, and stilt matching the Armen-, possible to reinterpret clean Arrhenius behavior for Fe/
|us.slope 0f~0.17 e_V. HOW‘?Vefv _th|§ mpdel does not appearFe(loo) in the whole regime off <450 K in terms of modi-
t7c)) rf1lto:r;§ ]Ei)tbtsheer\é)%clésrl/aéndld_SIaZteS?JIng[frl{lttigln ?]tl 3h1earc:fén|?e;ra- fied scaling due to rapid dimer mobility. We show that this is
tures av yhg P notthe case. Using?), one requiresky; + E4,)/5~0.15 eV,
' S0E4;,=0.375 eV assuming th&ty, <E,,. Clearly, this pro-
Fe on Fe&100) duc_es islar!d densities muc_h lower tha_m obs_erved in_ the ex-
periment since both loweringy; and inclusion of dimer
STM measurement$on this system for the full island- mobility yield lower N,,. Thus we believe that this system
size distributions at#=0.07 ML for T<<450 K certainly sug- doesnot display modified scaling2), despite the expecta-
gest thati =1 in this regime’ The measured island density tions of Ref. 9.
N, is also reproduced from simulatidfiswith i=1 and no
dimer mobility, choosinge4;=0.45 eV (and v~10'¥s) con-
sistent with the experimental Arrhenius slope fidg, of Cu on Cu(100
~0.15 eV. However, careful comparisg¢see Fig. % reveals A relatively complete set of diffraction studies has been
that the experimentalexpt densities for small islands are performed on this systef:?* Thus it is appropriate to ex-
lower than values from our realistic=1 square-island amine these data in detail to determine if a regime of modi-
simulationd* (sim) (or corresponding “point-island” fied scaling(2) is manifestedcf. Ref. 9. From measurement
simulations®) without dimer mobility. Specifically, one finds of the ring diameterd* of the diffracted intensity profile,
that f,,(0)~0.2 andfg,(0)~0.4. In contrast, simulations behavior of the real-space correlation length-1/d* was
for i =1 without dimer mobility by two other group$ ap-  determined. For deposition of 0.3 ML of Cu, the Arrhenius
pear to fit the experimental data very well, and recou@) slope ofl, displayed an apparent jump from0.06 eV for
~0.2. However, we believethat these “good” fits are an T<223 Kto~0.12 eV forT>223 K. See Ref. 20 for details.
artifact of the fractal island geometry incorporated into these Assuming thatl .~N_"?, the behavior forT<223 K
simulations, which is not appropriate for Fe(E@0. We  (wherei=1) might correspond to eithgfA) E4;~0.36 eV
have suggestédnstead that the precise description of thefor limited dimer mobility?° or (B) significant dimer mobil-
observed size distributions must incorporate some mobilityty with, e.g., E4;~E4~0.3 eV. An independent
of small clusters into the=1 model. Results of such a modi- measuremeft of y~% at 223 K suggest§A). Also, using
fication to ani =1 “point-island” model are shown in Fig. 5 square-island simulatiort§, we matched the observed value
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of d* assuming(A) in Ref. 7, but would certainly obtain a parison of experimental observations of nucleation and
much smallerd* assuming(B). If the break in slope for growth with simulation finds near perfect agreement with an
T>223 K was due to the onset of significant dimer mobility i =1 model excludingcluster mobility®> Thus, despite rea-
(still with i=1), then one must havEy;+E4,~1.2 eV, so  sonable expectationst does not appear that dimer mobility
E4,~0.8 eV which is much too high for dimer mobility to be significantly affectsN,, at (or below) 205 K.

significant. Instead, this break was interpreted in Ref. 20 as a

sharp transition to classic=3 scaling, producing an anoma- V. SUMMARY

lously low estimate oE,,,,~0.06 eV(e.g., inconsistent with ] ] .

i =1 below 223 K. In fact, we find that the observed behav- For irreversible nucleation and growth of two-
ior does not correspond to a true break in the Arrheniuglimensional islands during deposition, we have provided a
S|0pe, but rather to a gradua| transition out of Ih;é_ regime Comp.rehensive Qharacte_rizatipn ) of the influence of dimer
due to the onset of dimer dissociation WE?Joncf‘v‘OZ eV. m0b|l|ty on the island-size distribution. We have demon-

See Ref. 7 for a detailed discussion. strated how this characterization is important for analysis of
behavior in specific homoepitaxial metal systems, even
Pt on Pt(111) though we find no examples of systems displaying the modi-

) ] ) . fied scaling of Villainet al,® due to “rapid” dimer mobility.
The mean island density measured in STM studies

205 K was shown in Ref. 23 to correspond to an activation ACKNOWLEDGMENTS
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