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Abstract—The evolution of the morphology of island poly(chloro-p-xylylene) films formed on silicon sub-
strates by vapor deposition polymerization is investigated by atomic force microscopy. The dependences of
the effective thickness of the island coating, the number density of polymer islands, and their average size on
the surface coverage are studied. The maximal density of polymer islands and the surface coverage corre-
sponding to the transition to the coalescence regime are estimated. Within the framework of the theory of
dynamic scaling, the size distribution of islands and the size distribution of their “capture zones” are ana-
lyzed. It is shown that, at low degrees of filling of the substrate, before the coalescence of islands, these dis-
tributions are described by scaling functions corresponding to the model of reaction-limited aggregation. The
size of the critical nucleus is estimated from the size distributions of the “capture zones” of polymer islands.
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INTRODUCTION
Poly(p-xylylenes) (known by their commecial

name parylenes) are linear aromatic polymers formed
by vapor deposition polymerization. This method
allows one to obtain continuous uniform coatings with
controlled thickness without the use of catalysts and
solvents [1]. Owing to low gas and moisture permea-
bility, poly(p-xylylenes) are used as protective coatings
in microelectronics and medicine [2]. Compared to
unsubstituted poly(p-xylylene) (PPX), poly(chloro-p-
xylylene) (PCPX) has higher barrier characteristics
(moisture permeability at 37°C is 0.0012 ng/(Pa s m)
for PPX and 0.0004 ng/(Pa s m) for PCPX) [1] and a
higher glass transition temperature (13°C for PPX [1]
and about 84°C for PCPX [3]). Furthermore, the
advantages of PCPX are a higher growth rate of the
coating at room temperature and a high ceiling depo-
sition temperature (30°C for PPX and 90°C for
PCPX) [4]. Owing to its resistance against aggressive
biological media, PCPX is used in medicine, for
example, in the production of protective coatings for
biosensors [5] and insulating layers in microelectro-
mechanical systems for biomedical purposes [6]. At
the same time, despite the great practical interest in
thin-film coatings based on PPX, there are a number
of problems that remain unsolved.

It is known that the surface morphology of thin
films and, consequently, their optical, hydrophobic,
and tribological properties are largely determined by
the initial stages of film formation. For inorganic
(metal, semiconductor, oxide) island films, a large

number of experimental and theoretical works devoted
to the kinetic study of their growth have been pub-
lished [7–9]. Scaling relations have been derived and
experimentally confirmed that make it possible to esti-
mate such important kinetic parameters as the size of
the critical nucleus, the diffusion coefficient of ada-
toms (adsorbed atoms) over the substrate, the energy
of interaction of atoms in a cluster, and the value of the
energy barrier to the transport of adatoms between lay-
ers in the case of multilayer growth from the depen-
dence of the number island density on the f low of
atoms from the gas phase, the surface coverage, and
the deposition temperature. Сritical island size i mea-
sured in the number of atoms or molecules is an
important parameter that determines the process of
nucleation of new islands. The island of size i or less
for given values of the substrate temperature T and
monomer f low from the gas phase F can with a high
probability disintegrate into the original atoms or mol-
ecules. On the contrary, islands of size i + 1 or more
grow with greater probability than decay. To date, sev-
eral methods have been developed for assessing the
critical island size i from experimental data on the
growth of island films. The first one was suggested by
J.A. Venables back in the 1970s [10, 11]. This method
is based on the analysis of the dependence of the num-
ber island density Nisl on the monomer f low from the
gas phase F at constant substrate temperature T and
the surface coverage θ. The second method was devel-
oped in the 1990s [12]. It is based on the approxima-
tion of the size distribution of islands by some general
22
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scaling function, the form of which is determined by
critical island size i. It should be noted that, if in the
first method to determine i a series of samples should
be formed at different deposition rates, then in the sec-
ond case basically one sample is sufficient. Both
approaches have been successfully used to analyze the
growth of island films of metal and semiconductor
coatings.

Another approach to estimating the critical island
size i, which has been actively developing in recent
years, is based on an analysis of the size distribution
not of the islands themselves but of the areas of their
“capture zones.” Since the island grows owing to the
attachment of adatoms deposited near it, it seems nat-
ural to have the idea to separate the entire surface of
the substrate so that the island is inside a certain region
from which atoms or molecules are attached to it. It is
assumed that the monomer adsorbed into the “capture
zone” of a given island is most likely to attach to it.
Thus, the area of the “capture zone” determines the
growth rate of the polymer island. The simplest divi-
sion is tesellate the substrate surface into Voronoi
polygons associated with the centers of mass for each
island. It was shown that for compact islands such a
tesellation makes it possible to estimate their “capture
zones” with sufficient accuracy [13]. It is important to
note that the analytical expression making it possible
to approximate the size distribution of the “capture
zones” and to determine critical island size i was
obtained not only for the case of diffusion-limited
aggregation but also for the case of reaction-limited
aggregation. This approach was successfully used to
analyze the growth of island films based on organic
semiconductors [14, 15].

The problem of describing the kinetics of the
growth of organic films on inorganic substrates, which
has received much attention in recent years in connec-
tion with the development of molecular electronics
and molecular photovoltaics, is more complicated
than the description of the growth of inorganic films.
It is important here which of the concepts developed
to describe the growth of metal and semiconductor
films remain valid and which require modification
owing to their large size, anisotropic shape, and inter-
nal degrees of freedom of organic molecules that are
much more complex in their structure. In particular, it
was found that the diffusion-limited aggregation
(DLA) approximation, which implies the instant
attachment of an atom or molecule to the growing
island upon contact, is sometimes inapplicable. In this
case, it is necessary to introduce into the description of
the kinetics of island film growth an additional energy
parameter that determines the probability of attach-
ment, i.e., to switch from the model of diffusion-lim-
ited aggregation to the model of reaction-limited
aggregation (RLA).
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The growth of polymer films synthesized from the
gas phase also has a number of significant features.
Important factors here are both the polymer nature of
the coating and, therefore, a limited number of growth
centers (the adsorbed monomer can attach only to the
ends of growing polymer chains), relaxation of poly-
mer chains, their anisotropy, and the dependence of
molecular mobility on the molecular weight of the
growing chain and a higher permeability of the poly-
mer film for monomer, especially at temperatures
above the glass transition temperature of the polymer.
In [16, 17], when trying to use the scaling approach
[18] to analyze the growth of island poly(chloro-p-
xylylene) coatings, the authors found a number of sig-
nificant features. The scaling coefficients for the
dependences of the number density of polymer islands
of the substrate and the average radius of the island on
the surface coverage differed from the values obtained
within the DLA model. In addition, with an increase
in the surface coverage, the shape of the island size
distribution changed from a unimodal aggregation
mode characteristic of DLA [12, 18] to a monotoni-
cally decreasing one. The authors suggested that the
observed differences can be explained by the processes
of relaxation of polymer chains and the formation of
closed polymer loops, which reduces the number of
polymer chain ends accessible to the monomer and
leads to an increase in the monomer concentration on
the surface and, hence, in the nucleation rate. The
transition from the unimodal bell-shaped size distri-
bution of islands, which is characteristic of the diffu-
sion-limited aggregation, to the monotonically
decreasing one in the case of reaction-limited aggre-
gation is described in the theoretical article [19]. These
authors took into account the reversibility of the
attachment of adatoms to the island by introducing the
energy barrier to attachment, an increase in which
corresponds to the transition from DLA to RLA
aggregation.

In our previous work [20] devoted to the study of
the evolution of the morphology of poly(p-xylylene)
island films on silicon substrates at deposition tem-
peratures of 23°C and 0°C, there were also differences
from the diffusion-limited aggregation model,
namely, an increase in the number island density of
polymer islands with increasing substrate temperature
and the asymmetric shape of the island size distribu-
tion. These features were explained by the reversibility
of the addition of the monomer to the polymer island.

The aim of this work is to study the island stage of
the growth of poly(chloro-p-xylylene) coatings until
formation of a continuous polymer coating at a fixed
monomer f low F using scanning probe microscopy.
The dependences of the effective coating thickness deff
and the number of islands per unit surface area of the
substrate Nisl on the surface coverage θ are investi-
gated. The evolution of the average size of the islands
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, the size distribution of polymer islands, and the
size distribution of their “capture zones” are analyzed.

EXPERIMENTAL

Island coatings were formed by vapor deposition
polymerization (the Gorham method) [21] on the sur-
face of silicon wafers. Before applying PCPX coatings,
the substrates were purified according to the RCA
method (Radio Corporation of America) in a solution
consisting of five parts of water, one part of hydrogen
peroxide, and 0.5 parts of ammonia [22] at a tempera-
ture of 75–80°C. After 10–20 min, the substrates were
removed from the solution and washed with deionized
water with a specific conductivity of ≤10–4 S/cm and
total organic carbon content ≤500 ppb which was pre-
pared on a Millipore Milli Q setup (Merck KGaA,
Germany). Excess water was removed by blowing an
argon f low over the substrates.

The vacuum unit for the formation of PCPX coat-
ings consisted of a sublimation zone, a pyrolysis zone,
and a deposition reactor, where a substrate holder was
located. During the formation of coatings, vacuum in
the unit was maintained at a level of 10–5–10–6 mmHg.
The cyclic dimer of chloro-p-xylylene dichloro-[2,
2]paracyclophane (Specialty Coating Systems, Inc.,
United States) was sublimated at a fixed temperature
of 60°C; then its vapor passed through the pyrolysis
zone at a temperature of 650°C, in which the dimer
decomposed to form a reactive monomer chloro-p-
xylylene. The monomer was condensed on a substrate,
the temperature of which was maintained at 25°C, and
polymerized. The surface coverage θ (the fraction of
the substrate surface occupied by polymer islands) was
varied by changing the deposition time at a constant
monomer f low F set by the temperature of sublimation
of the cyclic dimer. The unit was equipped with a shut-
ter, which prevented the contamination of the sub-
strates with low molecular weight products sublimated
during heating of the pyrolysis zone and made it pos-
sible to more accurately control the monomer deposi-
tion time at a constant f low.

The morphology of the samples was studied by
AFM using a Multimode 8 microscope with a Nano-
scope V controller (Bruker Nano Inc., United States)
in the tapping mode in air at room temperature. The
probes were RTESPA-300 silicon cantilevers (Bruker
Nano Inc., United States) with a nominal resonance
frequency of ~300 kHz, a force constant of ~40 N/m,
and a probe radius of curvature of ~8 nm. The size of
the scan area was 2 × 2 μm with a resolution of 1024 ×
1024 points. To collect the necessary statistics, several
AFM images were taken for each sample and from
3000 to 10000 polymer islands were analyzed depend-
ing on the deposition time.

R

PO
AFM images were analyzed using the Gwyddion
program [23]. To determine the effective thickness of
the island polymer coating deff, for all AFM images
obtained for a given sample, histograms of the height
distribution were plotted. At the initial stages of
growth at low surface coverages θ, the main contribu-
tion is made by the randomly rough relief of the sub-
strate and the height distribution itself is close to nor-
mal. As the coverage increases, the height distribution
becomes bimodal since a peak corresponding to poly-
mer islands appears. To evaluate deff, the peak corre-
sponding to the roughness of the silicon substrate not
occupied by the polymer was subtracted from the
height distribution. Then, from the average value of
the obtained difference, the average level of the sub-
strate was subtracted and multiplied by the surface
coverage θ. For each sample, the effective coating
thickness was averaged over several AFM images.

Further image processing was performed using
scripts written in the Matlab software environment
(The MathWorks, Inc.) by the method described in
[20]. The islands touching the image boundaries were
excluded from the analysis because of the impossibil-
ity of assessing their size. Objects with an area less than
10 pixels were also excluded from the analysis, which
approximately corresponds to an island radius of
3.5 nm. For islands detected in the images, the coor-
dinates of their center, the equivalent radius R, and the
surface coverage θ were determined.

The critical island size i was estimated using two
approaches. In one of them, the size distribution of
islands was analyzed. According to the theory of
dynamic scaling of island film growth, in the station-
ary mode of aggregation before coalescence, when the
average size of islands  is the only characteristic size
in the system, the size distribution of islands A at the
surface coverage θ is described by the relation

, where  is the average size of the
islands,  is the area of the island divided by the
average value for all islands, and f(u) is a dimensionless
scaling function. It was shown [12] that, within the
framework of the diffusion-limited aggregation
model, function f(u) can be approximated by an
expression that allows calculating critical island size i:

(1)

where constants Ci and ai are related by equations
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Fig. 1. AFM image of the island poly(chloro-p-xylylene)
coating formed on the silicon substrate with highlighted
polymer islands. Tesselation of the image into Voronoi
polygons approximating the “capture zones” of each
island is shown. The polygons touching the boundaries of
the image are excluded. The image size is 2 × 2 μm2. Color
drawings can be viewed in the electronic version.
(3)

ensuring the fulfillment of the normalization condi-

tions .

Within the framework of another approach, which
has become widespread recently, not the size distribu-
tion of islands but the size distribution of their “cap-
ture zones” is analyzed. In accordance with [13], for
compact islands, the “capture zone” for each island
can be approximated with a sufficient accuracy by
dividing the substrate surface into Voronoi polygons
associated with the centers of mass of the islands. The
Voronoi polygon is a convex polygon, each point in
which is closer to the center of the island in it than to
the centers of all the others (Fig. 1).

It should be noted that, for the same AFM image,
when constructing the size distribution of islands, a
slightly larger number of objects are analyzed than
when analyzing their “capture zones.” This is because
the “capture zones” that touch the image boundaries
should be excluded from the analysis, while the corre-
sponding polymer islands that do not touch the image
boundaries are included in the size distribution analy-
sis (Fig. 1).
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As was shown in [13], the size distribution function
of “capture zones” can be approximated by the gener-
alized Wigner distribution

(4)

where s is the area of the “capture zone” divided by its
average value and the coefficients aβ and bβ depend on
the parameter β, which is related to critical island size i
(β = i + 2 for the DLA model and β = (i + 3)/2 for the
RLA model):

(5)

(6)

Thus, using the function of the size distribution of
the areas of “capture zones” of islands, one can deter-
mine the parameter β from which the critical island
size i can be derived within both the DLA and RLA
aggregation models.

RESULTS AND DISCUSSION
Figure 2 shows the AFM images of PCPX island

films with the surface coverages from 2 to 35%.
The islands, as in the case of unsubstituted PPX

[20], have a rounded shape and a compact boundary.
As was noted in [24], island polymer films obtained by
vapor deposition are characterized by two classes of
morphology: islands with compact and smooth
boundaries and islands with a fractal morphology. The
realization of one of these morphologies is determined
by the ratio of the characteristic times of surface diffu-
sion of the monomer adsorbed on the substrate and
the relaxation of macromolecules. The shape of PCPX
islands differs significantly from the fractal one typical
of diffusion-limited aggregation. A similar conclusion
was reached by the authors of [16, 17], who also stud-
ied the island growth of PCPX films. They suggested
that the compact shape of the islands is due to the pro-
cesses of relaxation of polymer chains and strong
intermolecular interactions.

The growth rate of the effective film thickness at a
sublimation temperature of 60°С and a substrate tem-
perature of 25°C is about 0.03 nm/min, which is
approximately three orders of magnitude less than that
in [16], where this value was 20–30 nm/min at room
temperature of the substrate and a sublimation tem-
perature of 120°C. At surface coverages less than
θc ~ 0.25 (onset of the coalescence of islands), the
number island density Nisl grows according to the
power law Nisl ~ θq, reaching a maximum value of
460 ± 60 μm–2 (Fig. 3a). At higher coverages,
Nisl begins to decrease. It should be noted that a
decrease in the monomer f low led not only to a slow-
down in film growth as compared to [16] but also to a
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Fig. 2. AFM images of island PCPX coatings obtained on silicon wafers at different times of monomer deposition and at a subli-
mation temperature of 60°С and a substrate temperature of 25°C. Deposition time: (a) 1, (b) 3, (c) 7, and (d) 30 min; effective
coating thickness deff: (a) 0.01, (b) 0.1, (c) 0.16, and (d) 0.8 nm; surface coverage θ: (a) 0.02, (b) 0.05, (c) 0.19, and (d) 0.35. Size
of all images is 2 × 2 μm2.
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lower value of θc (~0.25), while in [16] θc was ~0.35
(Fig. 3a). The maximal density of islands Nisl
amounted to 460 ± 60 μm–2, while in [16] this value
was ~800 μm–2.

In the case of diffusion-limited aggregation at con-
stant monomer f low F and diffusion coefficient D in
the steady-state growth mode up to the coalescence
stage, the density of islands Nisl and the surface cover-

age θ are related by the scaling relation ,
where q = 1/(i + 2) and i is the size of the critical
nucleus [25, 26]. The process of attachment of the
monomer to the island (or to the end of a polymer
chain) is considered as irreversible with the probability
equal to one. The presence of the energy barrier to
attachment to the island (transition from the DLA to
RLA aggregation mode) leads to the dependence of
the exponent q on barrier size and to the increase in q
compared to the DLA aggregation mode [25, 27].

In our case, q = 0.30 ± 0.05 (Fig. 3a) is between
q = 0.33 and 0.25 corresponding to i = 1 and 2 in the
diffusion-limited aggregation model. In [16], the scal-

~ θq
islN
PO
ing exponent q for the growth of island PCPX coatings
at a significantly higher monomer f low from the gas
phase was determined as q = 0.23 ± 0.04, which is
close to our value.

Figure 3b shows the dependence of the average
radius of the island  on the surface coverage θ. At low
surface coverages, , where n = 0.34 ± 0.03.
Upon reaching θc ~ 0.25, islands begin to merge,
which manifests itself in the form of a characteristic
break on the plot, and the exponent of the power
dependence n in the scaling ratio  increases to
0.83 ± 0.12. Scaling exponents q and n, which deter-
mine the dependence of the density of islands and
their average radius on the surface coverage, are
related by the relation q + nd = 1, where d = 2 for the
growth of two-dimensional islands and d = 3 for the
growth of three-dimensional islands, respectively [28].
In our case, q + 2n = 0.98 ± 0.06, which indicates a
predominantly two-dimensional growth of islands
prior to their coalescence.

R

~ θnR

θ~ nR
LYMER SCIENCE, SERIES B  Vol. 63  No. 1  2021
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Fig. 3. Dependences of the number of islands Nisl per (a)

square micrometer of substrate surface and (b) average

island radius  on the surface coverage θ and (c) the
dependence of θ on the effective film thickness deff. Points

refer to experiments, and straight lines refer to (a, b)
power-law and (c) linear data approximations. The slope
of the straight line: (a) 0.30 ± 0.05, (b) 0.34 ± 0.03 and

0.83 ± 0.12, and (c) 1.18 ± 0.04 and 0.16 ± 0.03 nm–1.
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Figure 3c shows the dependence of surface cover-
age θ on the effective film thickness. Upon reaching
the effective film thickness deff ~ 0.2 nm, which corre-

sponds to θc ~ 0.25, the dependence θ on the effective

film thickness undergoes a break—the slope of the
dependence θ(deff.) decreases by a factor of ⁓7. This

indicates that the growth rate of island films in the ver-
tical direction begins to prevail over the growth rate in
the lateral direction. A similar effect described in [16]
is interpreted by the authors by the predominant filling
of the areas between the contacting polymer islands,
that is, transition to three-dimensional growth of the
film, when growth occurs mainly not owing to the dif-
fusion of adsorbed monomer molecules over the sub-
strate but owing to the f low of molecules onto the
growing film from the gas phase.

Let us now consider the size distribution of poly-
mer islands, which is mainly influenced by the aggre-
gation mechanism [12, 19, 29]. In the case of diffu-
sion-limited aggregation, the island size distribution
can be approximated using Eq. (1). The scaling func-
tion of island size distribution f(s) is symmetric, and its
maximum is at s = 1 [12, 18]. In [27], where the Monte
Carlo method was used to simulate the effect of aggre-
gation reversibility on the size distribution, it was
shown that an increase in the energy barrier to the
attachment of the monomer to the island (i.e., the
transition from DLA to RLA) leads to a shift in the
peak of the size distribution of islands toward smaller
sizes. The shape of the distribution changes from bell-
shaped to monotonically decreasing. This change can
be qualitatively explained as follows: an increase in the
energy barrier to the attachment of the monomer to
the island leads to a significant slowdown in the island
growth rate. With an increase in the energy barrier, the
concentration of the monomer on the substrate
increases (the monomer f low from the gas phase
remains constant) and, as a consequence, the rate of
nucleation of new islands grows. All this leads to the
formation of a large number of small islands.

As seen in Fig. 4a, at surface coverages (up to θc =

0.25), the size distribution of the islands is bell-shaped
with a maximum at s ~ 0.3. Displacement of the distri-
bution maximum relative to s = 1, which is character-
istic of diffusion-limited aggregation, toward smaller
island sizes was also reported for unsubstituted PPX
[20]. A similar size distribution was also observed in
[17] at degrees of substrate filling up to 0.12. As the
surface coverage increased, the size distribution of
islands [17] became monotonically decreasing in
accordance with the reversible aggregation model pro-
posed in [19].

In recent years, in addition to analyzing the size
distribution of islands, the size distribution of the areas
of “capture zones” of islands has been analyzed in a
number of works, both experimental and theoretical
[26, 30, 31]. Figure 5 shows histograms of the size dis-

tribution of the areas of “capture zones” , whereβ( )P s
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Fig. 4. Functions of island size distribution P(s) with the

surface coverage θ (a) below θc = 0.25 and (b) above θc =

0.25. Solid and dotted lines are scaling function f(s)
(Eq. (1)) for the values of the critical size of the island i =
1 and 2, respectively; (a) θ = (1) 2.0 ± 0.5%, (2) 2.6 ±
0.5%, (3) 5.1 ± 1.6%, (4) 14 ± 1%, (5) 16 ± 1%, and
(6) 19 ± 2%; (b) θ = (1) 27 ± 1%, (2) 28 ± 0.5%, (3) 30 ±

0.5%, (4) 31 ± 2%, (5) 33 ± 1%, and (6) 35 ± 1%. 
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s is the area of the “capture zone” divided by its aver-

age value for samples with the coverage θ below

(Fig. 5a) and above (Fig. 5b) θc = 0.25, corresponding

to the onset of coalescence of islands. It can be seen

that, in both series, within the statistical scatter, the

histograms coincide. It should be noted that, for sam-

ples with the coverage below θc = 0.25, the maximum

of the distribution is shifted to the left relative to the

maximum of the plots of the generalized Wigner dis-

tribution (Eq. (4)) for β = 1, 2, and 3, which are also

shown in Fig. 5a. The experimental histograms are

closest to the curve defined by the generalized Wigner

distribution with β = 2, which corresponds to the size

of the critical nucleus i = 1 in the reaction-limited
PO
aggregation model. This estimate coincides with the
value of the critical size of the nucleus for unsubsti-
tuted poly(p-xylylene) obtained in [20] and is consis-
tent with the second order of the reaction of the
p-xylylene polymerization initiation with respect to
the monomer derived from quantum chemical calcu-
lations [32]. For samples with the coverages θ > θc the

distribution becomes even more asymmetric and its
maximum shifts to the left, which can be explained by
the coalescence of islands, which leads to an increase
in the average area of the “capture zone” and, as a
consequence, to a shift of the distribution maximum
toward smaller sizes.

Asymmetric distribution Pβ(s) and its differences

from the generalized Wigner distribution can be
explained by the reversibility of the attachment of the
monomer to the growing polymer island. For exam-
ple, it was shown [25] that the introduction of the
energy barrier to the attachment of the monomer to
the island leads to a decrease in the maximum of the
distribution Pβ(s) and its shift toward lower values of s.

In this case, the size distribution of islands is described
not by the generalized Wigner distribution but by the
gamma distribution:

(7)

As an example, Fig. 5c shows the histogram of the
size distribution of “capture zones” for the sample
with the surface coverage θ = 0.16. It can be seen that
the gamma distribution approximates the histogram
much better than the generalized Wigner distribution.

Thus, it can be concluded that the size distributions
of PCPX islands and the distribution of their “capture
zones” cannot be fully described within the frame-
work of classical models based on diffusion-limited
aggregation but can be explained by the reversibility of
monomer attachment to the growing polymer island,
which is due to the polymer nature of the formed
island coatings.

CONCLUSIONS

In this work, the evolution of the morphology of
poly(chloro-p-xylylene) island films formed on silicon
substrates by vapor deposition polymerization at a
deposition temperature of 25°C and the fixed mono-
mer f low is investigated. The dependences of the
effective thickness of the island coating, the number of
polymer islands per unit surface area of the substrate,
and their average size on the surface coverage are stud-
ied. The maximum density of polymer islands (Nisl =

460 ± 60 μm–2) and coverage corresponding to the
transition to the coalescence regime (θc = 0.25) are

estimated. The scaling coefficients relating the island
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α 1 α
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α
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.
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Fig. 5. Histograms of the size distribution of the areas of

the “capture zones” of the islands Pβ(s) for a number of

sufface coverages θ: (a) below θc = 0.25, (b) above θc =

0.25, and (c) θ = 0.16. Curves 1–3 are the generalized
Wigner distributions (Eq. (4)) for β = 1, 2, and 3, respec-
tively; curve 4 is the gamma distribution (Eq. (7)). (a) θ =
(a) 2.0 ± 0.5%, (b) 2.6 ± 0.5%, (c) 5.1 ± 1.6%, (d) 14 ± 1%,
(e) 16 ± 1%, and (f) 19 ± 2% and (b) θ = (a) 27 ± 1%,
(b) 28 ± 0.5%, (c) 30 ± 0.5%, (d) 31 ± 2%, (e) 33 ± 1%,
and (f) 35 ± 1%. Coefficient of determination of histogram

approximation R2 for θ = 0.16 is (1) 0.950, (2) 0.951,

(3) 0.827, and (4) 0.997.
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number density Nisl, their average radius , and

the surface coverage θ ( , q = 0.30 ± 0.05;

, n = 0.34 ± 0.03) at the degrees of filling of the
substrate θ < θc are determined.

In addition, the evolution of the size distribution of
polymer islands and the size distribution of their “cap-
ture zones” is analyzed. It is shown that, at low surface
coverage, the island size distributions are described
using the same scaling function; however, at sufface
coverages corresponding to the transition to the
coalescence regime, these scaling relations are vio-
lated. The size distributions of the islands and their
“capture zones” differ from the theoretical distribu-
tions corresponding to the diffusion-limited aggrega-
tion models, and their characteristic shape indicates a
possible significant effect of the reversibility of the
attachment of the adsorbed monomer to the growing
polymer island on the growth of island poly(chloro-p-
xylylene) coatings. The size distributions of the “cap-
ture zones” of polymer islands are used to estimate the
size of the critical nucleus within the framework of the
reaction-limited aggregation model; the critical
nucleus size is i = 1.
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