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ABSTRACT: In this paper, we compute and compare the surface energy of various Ga liquid droplets wetting a cylindrical cavity in
various configurations. While for some of these configurations, the surface energy can be computed explicitly; for others, numerical
computation is needed. Motivated by the results obtained for the cylindrical cavities, we explore the case of the more realistic
situation, conical cavities. Our results provide a relation between the geometry of the conical cavity and the equilibrium wetting
angles of the droplet on the bottom and on the sidewall of the cavity, which insures the dewetting of the lateral surface. This is an
important result toward the control of the verticality during nanowire growth by the vapor−liquid−solid method.

1. INTRODUCTION
Nanowires (NWs) are promising building blocks for many
functional devices thanks to their exceptional properties.1 The
most popular NW growth method is based on the vapor−
liquid−solid (VLS) mechanism.2 The VLS mechanism consists
of the formation of a solid phase due to the saturation of liquid
droplets, which are exposed to a vapor phase. The droplets are
usually randomly deposited on a solid surface resulting in a
random organization of the NWs.3 However, in order to benefit
from collective effects, like in photonic crystals,4 it is necessary to
fabricate periodic arrays of NWs. Moreover, achieving patterned
growth of NWs is a good way to optimize their size distribution
and their physical properties.5 As a consequence, a key issue for
many applications is to fabricate organized patterns of particle
catalyst nanoparticles on the surface that will act as nucleation
seeds for the VLS NW growth. Although the fabrication of such
periodic arrays of metallic nanoparticles has been investigated
for years,6−8 it is still a challenge to achieve low cost and large
area patterns. These patterns are usually fabricated by
lithography techniques, which allow one to obtain periodic
arrays of holes on a surface. Then, under appropriate
experimental conditions the liquid droplets can be deposited
in the holes and be exposed to the vapor phase. However,
experimental results reported in the literature highlight the
complexity of the NW nucleation when the liquid droplet is
confined in patterned holes.8 In particular, one can assume that
the shape of the liquid droplet, its surface energy,9 and the
wetting on the hole surfaces have a strong impact of the first
steps of the crystal nucleation. Although recent experimental
advances in characterization methods, such as in situ trans-

mission electron microscopy(TEM), allow one to provide a
better picture of the VLS mechanism,10,11 a clear description of
the mechanism of NW nucleation in a cavity is still missing.
Moreover, only few studies reported theoretical explanation of
the wetting of liquid in holes with geometry corresponding to
those of the patterned substrates. In this article, we studied the
wetting of a liquid droplet in cylindrical and conical cavities.
Various wetting configurations as well as hole geometries were
considered and their corresponding surface energy was
calculated in order to give a clear picture of the phenomena
involved during the first steps of the VLS growth on patterned
substrates. Applied to the particular case of a Ga droplet in a
SiO2/Si conical cavity, the results obtained are in excellent
agreement with our experiments12 and pave the way to a better
control of the NW verticality on patterned substrates.13

2. SURFACE ENERGY AND DROPLET
CONFIGURATIONS

The presence of the droplet in the cylindrical cavity replaces
some of solid/vapor interfaces by solid/liquid interfaces and
creates a new liquid/vapor interface. Thus, it seems natural to
associate to a given morphology of the droplet the
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corresponding variation of the surface energy, further denoted as
ΔW, and defined as the surface energy of the system in the
presence of the droplet minus the reference surface energy of the
cavity without the droplet. This gives

W A A ( )VL VL LS LS SV= + (1)

where ALV and ALS are the areas of the vapor/liquid and liquid/
solid interfaces, respectively, and γVL, γLS, and γSV are the surface
energies of the vapor/liquid, the liquid/solid, and the solid/
vapor interfaces, respectively. In 1, the first term accounts for the
newly created vapor/liquid interface and the second term
accounts for the area of the liquid/solid interface that replaces
various solid/vapor (bottom and/or wall) interfaces.
For generality, we shall consider here the generic situation in

which the wetting angles of the droplet on the bottom (θb) and
the walls (θw) of the cavity, respectively, are different. This is for
instance the case when one discusses liquid droplets in cavities
formed in a thin SiO2 layer on crystalline Si. Using the Young’s
relation for each of the solid/vapor interface, we can rewrite 1 as

W A A A( cos cos )VL VL LS
(b)

b LS
(w)

w= (2)

where ALS(b) denotes the area of the liquid/solid interface located
at the bottom of the cavity and ALS(w) is the area of the liquid/solid
interface between the droplet and the wall. For later references,
ALS = ALS(b) + ALS(w) denotes the total area of the solid/drop
interface. Notice that our definition in 2 is independent of the
droplet morphology and satisfies ΔW = 0 when the droplet is
absent.
Depending on the position of the droplet in the cavity, using

notations in ref 8, we define several different configurations
(Figure 1 illustrates these in the case of the cylindrical cavity):

• In a CENTER configuration, the droplet wets only the
bottom of the cavity at wetting angle θb.

• In a SIDE configuration, the droplet wets only the wall of
the cavity at wetting angle θw.

• In an INTERMEDIATE configuration, all of the bottom
of the cavity is wet but not the wall, so that the droplet is
pinned at the line between the bottom and the wall. In this
situation (see Gibbs14), the droplet has a volume-
dependent contact angle θi such that

min ,
2

max ,
2b w i b w
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k
jjj y
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• In an EDGE configuration, the droplet wets partially both
the bottom and the wall of the cavity.

• In a COMPLETE configuration, all of the bottom of the
cavity is wet and the triple line lies strictly above the cavity
basis.

Obviously, the INTERMEDIATE configuration exists only if
max(θb, θw − π/2) > min(θb, θw − π/2) and can be seen as a

transition between the CENTER and COMPLETE config-
urations. In particular, if θb = θw, the INTERMEDIATE
configuration exists for an angle interval of π/2. Clearly, all
configurations defined above exist only for (relative) volumes in
specific intervals described below.

3. DROPLET IN A CYLINDRICAL CAVITY
Given the surface tensions or equivalent, the contact angles θb
and θw, by using elementary geometry, one can compute
explicitly ΔW for the three of the above configurations:
CENTER, INTERMEDIATE, and COMPLETE. Indeed, for
the CENTER and INTERMEDIATE configurations, the
droplet shape of minimum surface energy is that of a spherical
cap, while for the COMPLETE configuration a spherical cap
placed on a cylinder. Thus, its area is known, so is its surface
energy.
We shall discuss first the case θb < π/2 and θw > π/2 (which is

that of a cylindrical cavity in an SiO2 layer on a Si substrate). In
this case, we have:

• The CENTER configuration: this is a spherical cap and
exists only if the volume of droplet V is such that 0 < V <
V(R, θb) where the function

V r
r

( , )
(1 cos ) (2 cos )

3 sin

3 2

3= +

gives the volume of a spherical cap with basis radius r and
wetting angle θ. In this configuration, we have
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(3)

We notice that limV→0 ΔW = 0 as expected.
• The INTERMEDIATE configuration: θm = min(θb, θw −

π/2), θM = max(θb, θw − π/2), Vm = V(R, θm) and VM =
V(R, θM). This configuration is also a spherical cap and
exists only if the volume of the droplet lies in interval [Vm,
VM]. In this case, we have

W V
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3
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(4)

where θ is the unique positive solution in the interval [θm, θM] of
the equation V(R, θ) = V.

• The COMPLETE configuration is a spherical cap on a
cylinder and exists if the droplet volume lies in the interval
[VM, VM + πhR2]. In this case
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(5)

Figure 1. Liquid/vapor interface for morphologically different
configurations of a droplet in a cylindrical cavity. From left to right:
CENTER, SIDE, INTERMEDIATE, EDGE, and COMPLETE. The
color code adopted here will be conserved for all subsequent graphics.
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A straightforward computation shows that ΔW defined in
3−5 is a continuous function. Let the aspect ratio of the
cylindrical cavity be defined as R/h. Figure 2 shows the

(normalized) surface energy of CENTER, INTERMEDIATE,
and COMPLETE configurations as functions of the droplet
volume for a cavity with R = h = 1 (aspect ratio 1) and three
qualitatively different values for the pair (θb, θw), that is, (45,
105°), (45, 135°), and (45, 155°). In the first case, the upper
limit value of the CENTER configuration is higher than the
lower value of the COMPLETE configuration because we have
θw − π/2 < θb. In the second case, the INTERMEDIATE
configuration does not exist as we have exactly θw − π/2 = θb. In
the third case, the INTERMEDIATE configuration connects the
CENTER configuration to the COMPLETE configuration as θw
− π/2 > θb. The case of a Ga droplet into a SiO2/Si cylindrical
cavity falls in the first class as θb = 50° and θw = 116°.
For the EDGE and SIDE configurations, there are no explicit

expressions for the areas that realize the minimum of the surface
energy. Consequently, the corresponding surface energies were
computed using the Surface Evolver software,15,16 which
minimize the total surface energy of a system subject to
geometric and/or energetic constraints (see also ref 17).
3.1. Results for a Ga Droplet in a SiO2/Si Cylindrical

Cavity.Ga droplets wet Si(111) surfaces at wetting anglesa θb =
50° and SiO2 surfaces at θw = 116°. Comparing the normalized
surface energies, Edrop/(AcavγLV) obtained for each configuration
above allows one to determine as functions of the volume of the
droplet and the cavity aspect ratio, the minimum surface energy,
and thus the optimal morphology of the droplet. Figure 3 shows
the normalized surface energies as a function of the
(normalized) droplet volume in two generic situations: for R/
h = 1 and for R/h = 3.5.
We notice that, independent on the aspect ratio, the EDGE

configuration realizes the minimum surface energy at low
volumes, while at large volumes the surface energy minimum is
attained in the COMPLETE configuration. As shown in Figure
3, when the EDGE configuration exists it always has a lower
surface energy than the CENTER configuration. Then, at a

volume near the upper limit of existence (for instance, Vdrop/Vcav
= 0.27 for R/h = 1 and Vdrop/Vcav = 0.95 for R/h = 3.5), the
EDGE configuration surface energy becomes higher than that of
the COMPLETE configuration, which increases slower than the
others. We also notice in Figure 3 that the INTERMEDIATE
configuration always has a higher energy than the CENTER,
EDGE, and COMPLETE configurations. In all situations, we
have studied that the surface energy of the SIDE configuration is
extremely high so that for the sake of simplicity, we did not
represent it in Figure 3b. This is a consequence of the important
contact angle of the droplet with the wall θw = 116°, so the SIDE
configuration will not be considered any further.
Evolution of the EDGE configuration as a function of the

droplet volume depends on the cavity aspect ratio. Figure 4
shows various droplet configurations for R/h = 1 (left sequence)
and R/h = 3.5 (right sequence). Figure 3a shows that in the
former case the maximum volume in the EDGE configuration is
attained when V = 0.29·Vcav, while in the later for V = 1.03·Vcav,
as shown in Figure 3b.
We conclude that, as a general rule, the volume of the Ga

droplet should not be too low because the EDGE configuration
is always the minimum surface energy configuration at low
volumes. It is worth noticing that our results are significantly
different from the results presented in ref 8 for the same contact
angles and aspect ratio R/h = 1. More precisely, in ref 8 the
authors concluded that at very low droplet volumes, the
CENTER configuration has the lowest energy, then it is the
EDGE configuration, and then the COMPLETE configuration.
In contrast, we show here that the CENTER configuration never
realizes the minimum energy morphology while the EDGE (at
low droplet volumes) and the COMPLETE configurations (at
large droplet volumes) are always preferred by the droplet. A
careful analysis of the Supporting Information in ref 8 shows that
this qualitative difference is related to the definition of the
surface energy in ref 8 whose main drawback is that it does not
tend to zero when the droplet volume tends to zero.
3.2. Dewetting Condition. In order to complete this study,

various values of contact angles were also tested. An interesting
result was obtained when the contact angles θw and θb satisfy the
relation

2w b >
(6)

In this case, initially placed in the EDGE configuration, the
droplet leaves the sidewall of the cavity after a few iterations.
This is the classical “dewetting” of the sidewall represented in
Figure 5. The final minimum surface energy configuration is one
when the droplet wets only the bottom of the cavity, which is a
configuration similar to the CENTER one, except that, due to
the initial condition in the minimization process, it is shifted
toward the side of the cylinder base. The dewetting will be
discussed further in Subsection 4.2. At first sight, this is a very
interesting property for our applications as it should avoid initial
tilted NW growth during the VLS process. Condition 6 is the
same as the dewetting condition presented in ref 18 in the case of
a droplet wetting two perpendicular planes.

4. DROPLET IN A CONICAL CAVITY
Although precise and complete, the previous results do not fit
the experimental observations of the Ga droplets on patterned
SiO2/Si substrates. Indeed, for small volumes, the droplets are
seen wetting only the bottom of the cavity but are not necessarily
centered. This seems contradictory with the results previously

Figure 2. Illustration of the normalized surface energy for the CENTER
(blue), INTERMEDIATE (orange), and COMPLETE (red) config-
urations for (θb, θw) = (45, 105°), (45, 135°), and (45, 155°) as a
function of the droplet volume V. In the second case, because θm = θM,
the INTERMEDIATE configuration does not exist. Results obtained
for R = h = 1.
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presented as the droplet is expected to wet on the edge of the
cavity, that is, a part of the bottom and a part of the side.
However, it is also known that the cavities in the SiO2/Si
substrate are not exactly cylindrical (see ref 12). The process of
creation of the cavities involves a treatment of the surface with
fluorhydric acid to remove the remaining SiO2 at the bottom of
the cavities. Altogether, the resulting cavities have the shape of a
truncated cone with an opening angle α ≃ 28°, as shown in
Figure 6. Thus, in addition to the aspect ratio R/h, the truncated
cone cavities have an additional geometric parameter: the
opening angle α.
In this part, all the configurations are defined in the same way

as for the cylindrical cavity. The main modification is that the
sidewall of the cavity is not a cylinder but a truncated cone. The

CENTER configuration is not modified as it is independent
from the wall of the cavity. New formulas are needed for the
COMPLETE configuration and the EDGE and SIDE
configurations, which were studied numerically. For the
INTERMEDIATE configuration, the formulas are still the
same but the limit angles of existence θ1 and θ2 aremodified. The
tilt of the sidewall introduces a new angle, further denoted as θcw
(for conical wall), and defined as

2cw w= +
(7)

Thus, the new limit angles are now θ1 = min(θb, θcw) and θ2 =
max(θb, θcw). With our values, that is, θb = 50°, θw = 116°, α =
28° (from ref 12), we obtain θcw = 54° and thus θ1 = θb and θ2 =

Figure 3. (a) Energies of the different configurations for an aspect ratio R/h = 1 as a function of the normalized droplet volume. In full lines: the
energies were calculated analytically. In dashed lines: the energies for the SIDE and EDGE configurations computed using Surface Evolver. (b) Same as
(a) but for R/h = 3.5. The SIDE configuration energy is not represented here due to its higher energy.
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θcw. This is different from the cylindrical cavity, where θb was the
maximal value of θi. Now, it is the minimum value, so that we
notice that in this case, the opening of the truncated cone
induces an inversion of the θi bounds.
4.1. Results for a GaDroplet in a Conical Cavitywith an

Angle α = 28°. The main result concerns the evolution of a
droplet initially placed in the EDGE configuration. Contrary to
the results obtained for the cylindrical cavity, the contact angles
of a Ga droplet wetting Si on the bottom of the cavity and SiO2
on the sidewall, with α = 28°, lead to a systematic dewetting from
the sidewall of the cavity. As long as the volume of the droplet is
small enough not to wet all the bottom of the cavity, the droplet
in the EDGE configuration always leaves the sidewall to wet only
the bottom, thus being in a configuration similar to the
CENTER one but not centered inside the cavity, as shown
Figure 7a,b. The energies of the different configurations are
shown in Figure 7c (except as previously for the SIDE
configuration, due to its much higher energy).
At low volumes, the energy of the EDGE configuration is

equal to the one of the CENTER configuration. This is indeed
coherent with the dewetting observed: the droplet only wets the
bottom of the cavity with the angle θb, being in the CENTER
configuration but shifted toward the corner due to its initial
position. Once VCENTERmax is passed, the droplet adopts the
INTERMEDIATE configuration. It wets the whole bottom of
the cavity and the contact angle varies from θb = 50° to (see
Figure 7) θcw = 54°. Like smaller droplets, the EDGE droplet in

this interval of volume totally dewets the sidewall of the cavity,
now wetting the whole bottom as in the INTERMEDIATE
configuration; hence, the equality of the energies noted in Figure
7. Beyond VINTERmax = VCOMPLETEmin , the EDGE configuration does
not exist anymore. The volume is such that the droplet is forced
to wet the sidewall because all the bottom is wet with the
maximum possible contact angle.
Consequently, for a realistic conical cavity, our conclusions for

the Ga droplet is that at low volumes, it wets the bottom of the
cavity only, until the maximal volume which can be put in the
bottom is reached. Then, the droplet adopts the only
configuration possible, that is, the COMPLETE one, wetting
the whole bottom and also a part of the sidewall, symmetrically.
Other similar calculations and measurements with the same
angles but with different aspect ratios (not shown here) confirm
this dewetting of this sidewall dewetting phenomenon, when the
volume is low enough. It should be noted that this result is
actually independent of the aspect ratio of the cavity.
4.2. Generalized Dewetting Condition. In this sub-

section, we generalize the dewetting conditions obtained in
Subsection 3.2 in a particular case. Taking into account the new
geometric parameter of the conical cavity, that is, the angle α, we
conclude that the dewetting from the sidewall occurs when the
opening of the truncated cone, that is, α is large enough. This
condition reads

( )
2w b+ >

(8)

With the numerical values for a Ga droplet in a SiO2/Si cavity,
with θb = 50° and θw = 116°, relation 8 is equivalent to

2
24b w> + = °

(9)

Thus, for conical cavities on SiO2/Si with an angle greater
than 24°, we should observe a dewetting similar to the one
described in Subsection 4.1. For the later, the dewetting
condition was indeed full-filled for α = 28° > 24°. Other tests
were conducted with the same contact angles but with a greater
α, for instance α = 40°. Accordingly to our condition, we
observed systematic dewetting too, independently from the
aspect ratio.
Values of α below 24°were also tested: numerical results for α

= 20° are shown in Figure 8 where the considered values of θb

Figure 4. Evolution of the EDGE configuration as a function of V/Vcav:
(a) forR/h = 1 the droplet progressively wets along the sidewall, until all
the bottom of the cavity is covered. The corresponding volume is
referred to as VEDGEmax in Figure 3a. For R/h = 1, VEDGEmax = 0.29. (b) For a
high aspect ratio (here R/h = 3), when the highest point of the droplet
reaches the top of the cavity at V/Vcav = 0.35, the droplet will share a
common boundary with the upper surface of the cavity and spread
along the upper edge of the cavity until a maximum volume value (i.e.,
1.03 in Figure 3b that depends on both wetting angles θb and θw).

Figure 5.Configurations corresponding to different iterations with Surface Evolver showing progressive dewetting of the drop for V/Vcav = 0.2 and an
aspect ratio of 2. Here, θb = 50°, θw = 150° so 6 is fulfilled.

Figure 6. Left: geometric parameters in the vertical section of the
truncated cone: angle α, basis radiusR, and a height h. Right: illustration
of the droplet with the angle θcw = θw + α − π/2.
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and θw were the same as previously reported. In Figure 8a,b, the
droplet in the EDGE configuration still wets a small part of the
sidewall after the iterations: there is no total dewetting, as
expected from relation 9. The energy landscape shown in Figure
8c shows that the energy of the EDGE configuration is very close
to those of the other configurations (because the droplet has
almost left the sidewall), but still it is always slightly lower. The
behavior of the droplet is then hard to predict due to the tiny
difference in surface energies, but the minimum energy
configuration is, as in the cylindrical case, the EDGE
configuration at low volume and then at larger volumes, the
COMPLETE one.
The experimental angle α = 28° should lead to systematic

dewetting from the sidewall and thus to a vertical growth, at least
as long as the volume of liquid Ga is not too high. However, this
angle is very close to the limit angle 24° so that small variations
around this angle (due, for instance, to uncertainties on the
contact angles of the droplet on the bottom and on the sidewall
or due to cavity defects) could explain the low proportion of
tilted NWs we still observe.
The modeled dewetting actually corresponds quite well to

what we have observed and reported in ref 12. In those
experiments, GaAs NWs were grown by molecular beam epitaxy
(MBE) on SiO2/Si(111) patterned substrates with conical
cavities in the SiO2 layer (typically 20 nm thick) fabricated by

electron-beam lithography and etching (more details on the
growth conditions can be found in ref 12). Then, transmission
electron microscopy images were performed on different
epitaxial NWs (see Figure 9). Interestingly, while most of
NWs grew vertically (as the one visible in Figure 9a), some of
them exhibit an inclined growth direction (Figure 9b). The
angle α formed by the facets of the GaAs NW and the normal to
the Si surface is in the range (26, 30°) (near the bottom of the
cavity) in Figure 9a and in the range (22, 23°) (near the bottom
of the cavity) in Figure 9b, respectively, in good agreement with
our numerical estimates.
It is also interesting to notice that experimental observations

indicate that accidentally, the orientation of the lateral surface of
cavities in SiO2 is not constant, which is a situation not covered
by our results. Nevertheless, the above results allow one to
speculate that in conical cavities with non-constant sidewall
inclination the Ga droplets will wet the sidewall of the cavity at
different heights, so that in that case the triple line is not planar.
As a consequence, a part of the triple line will attain the border of
the cavity although the remaining part still wets the sidewall of
the cavity leading to inclined NW growth. This scenario and our
previous results point out the importance of the geometry of the
cavity as well as its homogeneity in order to improve verticality.

Figure 7. (a) Ga droplet dewetting the sidewall, for R/h = 1 and V/Vcav = 0.1. (b) Top view of the droplet once it has totally dewet the sidewall (here
the droplet is transparent and in yellow, we represent the bottom of the cavity; the sidewall are represented in gray). (c) Energies of the different
configurations, for aspect ratio R/h = 1.
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5. CONCLUSIONS
As the initial step of the NW growth process involves droplets in
various cavities, the analysis of the minimal surface energy
configurations of a droplet in a cavity becomes an important
factor to control the NW verticality.
We compute and compare the surface energy of morpholog-

ically different configurations for droplets wetting a cylindrical
cavity in situations, in which the wetting angle on the bottom of
the cavity and the wetting along the sidewall are different.

Depending on the aspect ratio of the cylindrical cavity, defined
here as radius/height, some of these configurations can exist
only in some specific droplet volume intervals. We find that as a
general rule, the EDGE configuration realizes the minimum
surface energy for small droplet volumes, while the COM-
PLETE configuration is the minimum surface energy for large
droplet volumes. An important feature of the EDGE
configuration is that the triple line (contact between the droplet
and the sidewall and/or bottom of the cavity) is not planar, as it

Figure 8. (a)With α = 20°, the Ga droplet in the EDGE configuration still wets a part of the sidewall, for R/h = 1 and V/Vcav = 0.1. (b) Top view of the
same droplet (the droplet is transparent. In yellow: the bottom of the cavity; in grey: the sidewall). (c) Energies of the different configurations, for R/h
= 1. The tiny difference between the EDGE energy and the CENTER and COMPLETE ones can be noticed in the figure (red crosses are always lower
that the blue and orange curves).

Figure 9. (a) Transmission electron microscopy images (with [11̅0] zone axis) of GaAs NWs grown by MBE on conical cavities. In (a), the NW grew
vertically due to a high value of the α angle [in the range (26, 30°)] while in (b), the GaAsNWdid not grow vertically due to the low value of the α angle
here 22−23° near the bottom of the cavity and non-constant sidewall inclination (non-uniformity). Notice that: in (a) the normal direction to the
substrate is slightly inclined (to the left) in the TEM image and in (b) the indicated twins seem to be corelated to the change in the sidewall inclination.
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seems to be also the case when the inclination of the lateral walls
is not constant. In these configurations, evolution of the NW is
such that the higher part of the triple line reaches the top of the
cavity while the remaining part still wets the sidewall leading to
an inclined NW growth. For simplicity and in order to compare
our results to those obtained using a similar procedure in ref 8,
we used all along this study for the wetting angles θb (between
the Ga droplet and the Si substrate) and θw (the angle between
the droplet and the side-walls) the same numerical values as in
ref 1. However, it is known that the characterization of the
surface energy using the wetting angles is a practical
simplification of a more complex physical context that may
involve other significant material parameters. As a consequence,
a natural question concerns the stability of our results with
respect to variations of the wetting angles. Toward an answer to
this, we can only argue that theminimization procedure provides
a generic situation which remains stable with respect to (small)
variations of the wetting angles around the values considered in
this study. A larger scale study of the qualitative aspects related
to this issue will be the subject of a future work.
From a more general perspective, depending on the values of

the wetting angles on the bottom of the cavity and on the
sidewall, we notice that dewetting on the sidewall of a cylindrical
cavity takes place when the condition θw − θb > π/2 is full-filled.
Control of the dewetting of the sidewall of the cavity is very
important for the NW growth and in particular to improve the
verticality. Taking the above inequality as a starting point, we
extend our result to cover also the wetting of a conical cavity, in
which case the geometry of the cavity has an additional
geometric parameter, the opening angle α. We show that
dewetting on the sidewall for a conical cavity occurs when θw + α
− θb > π/2 an inequality that generalizes that obtained for
cylindrical cavities.
An interesting perspective of this study that we will address in

a future work is the wetting in conical cavities with orientation-
dependent inclination. The main difficulty in this case is the
choice among all possible configurations of those pertinent to
NW growth applications.
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