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Using first-principles calculations, based on density functional theory, we have investigated the mechanical
and electronic properties of hydrogen-passivated 3C-, 2H-, 4H-, and 6H-SiC nanowires, analyzing the effects
of the diameter on these properties. Our results show that the band-gap energies of the nanowires are larger
than the corresponding bulk values, and decrease with the increasing diameter. All nanowires investigated
exhibit direct band gaps, in contrast with the indirect band gaps observed in bulk SiC. The effect of uniaxial
stress on the electronic properties of SiC nanowires has been also examined, and our results reveal that the
band-gap dependence on the strain is different for each nanowire polytype. In 3C-SiC nanowires, the band
gaps increase (decrease) with tensile (compressive) strain. For 4H- and 6H-SiC nanowires the influence of
strain on the band gaps is more pronounced in the thicker wires. Finally, we estimated the band offsets of
hypotetical NW homostructures, composed by stacking SiCNW layers with different polytypes.

PACS numbers: 62.25.-g, 73.22.-f, 71.15.Mb, 71.15.Nc

I. INTRODUCTION

One-dimensional silicon carbide (SiC) nanostructures
have attracted increasing attention in the last years ow-
ing to their great potential for nanotechnology applica-
tions. These nanostructures combine the outstanding
properties of SiC (high thermal conductivity, excellent
chemical stability, high electron drift velocity, high break-
down electric field, good field-emitting performance, and
others) with quantum-size effects, and are promising ma-
terials for the fabrication of electronic and optoelectronic
nanodevices.

Among the different SiC nanostructures, SiC
nanowires (NWs) are particularly interesting because
they exhibit exceptional optical, electronic, chemical,
and mechanical properties. These NWs have been
synthesized using different methods in recent years1–8

and are expected to have great potential for use in light-
emitting diodes and field-emission displays due to their
good photoluminescence9–11 and field-emission3,7,12,13

properties. Moreover, SiCNWs present high strength
and elasticity,14 besides an unusual large strain plasticity
at low temperatures,15 and could be used as reinforcing
elements in composite materials.16,17

Many characteristics of the SiCNWs are strongly re-
lated to their low dimensionality. For this reason, it
is important to study the effects of quantum confine-
ment on the properties of these systems. Rurali18 in-
vestigated (using first-principles calculations) the elec-
tronic properties of pure and hydrogen-passivated 3C-
SiCNWs19 grown along the [110] direction, and showed
that pure NWs present metallic character due to surface
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reconstructions, whereas quantum confinement induces a
gap-broadening effect in hidrogenated NWs. In another
theoretical work, Durandurdu20 observed that the band
gaps of pure wurtzite SiCNWs increase with increasing
diameters, in contrast to hydrogenated wurtzite SiCNWs
whose band gaps decrease with increasing diameters. Us-
ing first-principles calculations, Yan et al.21 investigated
the effect of uniaxial stress on the electronic properties
of hydrogen-passivated [111] 3C-SiCNWs. They veri-
fied that these NWs have direct band gaps, and that
their band gaps increase with increasing tensile stress or
with decreasing diameters. Meanwhile, Wang et al.22

performed first-principles calculations to study the ener-
getic stability and electronic properties of hydrogenated
[110]-, [111]-, and [112]-oriented 3C-SiCNWs, and [0001]-
oriented 2H-SiCNWs. They verified that the energetic
stability of the SiCNWs depends on their orientation and
that 3C-SiCNWs oriented along the [111] direction are
the most favorable ones. In addition, they observed that
the band gaps of the NWs decrease with increasing diam-
eters, and that [112]-oriented 3C-SiCNWs have indirect
band gaps (similar to bulk SiC), while the other NWs
have direct band gaps.

In this work we have investigated, using ab initio cal-
culations, the effects of the reduced dimensionality on
the electronic and mechanical properties of SiCNWs. We
considered SiCNWs constructed from the cubic (3C or β)
and hexagonal (2H, 4H, 6H) polytypes, oriented along
the [111] and [0001] directions, respectively. We have
analyzed the dependence of the Young’s moduli and the
band-gap energies of the nanowires on their diameters, as
well as the influence of uniaxial stress on their electronic
properties. By considering a set of stacking sequences of
different SiC polytypes, we estimate the band offsets of
hypothetical SiCNW homostructures.
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II. COMPUTATIONAL METHODS

Our calculations were performed within the framework
of the density functional theory (DFT),23 as implemented
in the SIESTA code,24 employing norm-conserving fully
separable Troullier-Martins pseudopotentials25 to de-
scribe the electron-ion interactions and the local density
approximation (LDA)26,27 for the exchange-correlation
functional. The Kohn-Sham orbitals were expanded in a
linear combination of numerical pseudoatomic orbitals,28

with an energy shift of 0.20 eV. We used a double-zeta
basis set for H atoms (H atoms were employed to pas-
sivate the surface dangling bonds) and double-zeta with
polarization functions for Si and C atoms. A mesh cut-
off energy of 170 Ry was used for the real space grid
integration. The nanowires were modeled within the su-
percell approach, using a vacuum region of about 10 Å
between the wires in the radial direction. All the atomic
positions were allowed to relax during the geometry op-
timization until the Hellman-Feynman forces were less
than 0.05 eV/Å for 2H-SiCNWs and 0.02 eV/Å for the
other NWs. The Brillouin zone was sampled using 1 k-
points for 3C-, 4H-, and 6H-SiCNWs, and 2 k-points for
2H-SiCNWs. The convergence of the k-point grid was
examined for the 3C-SiCNWs: considering up to 14 k-
points, we did not find any change in the cohesive energy
or in the band gap of these systems.

III. RESULTS AND DISCUSSION

A. SiC bulk

We initially examined the structural, mechanical, and
electronic properties of bulk 3C-, 2H-, 4H-, and 6H-SiC.
Our results for optimized lattice constants, Young’s mod-
uli, band gap energies, and cohesive energies are pre-
sented in Table I. The cohesive energies per atom, Ec,
and the Young’s moduli, Y , were estimated using the
equations,

Ec =

∑
i niEi − E∑

i ni
(1)

and

Y =
1

V

(
d2E

dε2

)
ε=0

, (2)

where E is the total energy, ni is the number of atoms of
specie i (i=Si/C for bulk, and i=Si/C/H for NW), Ei is
the energy of the isolated atom, ε is the strain, and V is
the equilibrium volume.

Our calculated cohesive energies (Table I) indicate
that the 2H structure (which has the lowest Ec) is the
most unstable structure among the polytypes investi-
gated, whereas 4H and 6H are the most stable ones.
This is consistent with previous theoretical works36,37

and with the fact that the 2H polytype is rarely ob-
served. We noted that our result for Ec of bulk 3C-SiC
(E3C

c = 6.778 eV/atom) is larger than the experimen-
tal value, 6.34 eV/atom32 [see Table I]; comparing with
previous theoretical studies, (i) Chang and Cohen38 ob-
tained E3C

c = 6.66 eV/atom, and (ii) Jiang et al.39 ob-
tained 6.40 eV/atom, both calculations were performed
within the DFT approach, the former using plane waves
as a basis set, while the latter used atomic orbitals.

In our electronic-structure calculations, we found indi-
rect band-gaps of 1.31, 2.69, 2.20, and 2.00 eV for bulk
3C-, 2H-, 4H-, and 6H-SiC, respectively. These results
are underestimated by more than 30% with respect to
the experimental values [see Table I], which is common
in DFT calculations, but are in good agreement with
previous theoretical results: for example, using DFT cal-
culations (i) Persson and Lindefelt41 found 1.30, 2.11,
2.17 and 1.97 for Eg of bulk 3C-, 2H-, 4H-, and 6H-SiC,
respectively, and (ii) Wang et al.42 obtained 1.37, 2.78,
2.36, and 2.14 eV.

B. SiC nanowires

1. Cohesive energy and Young’s modulus

Next, we studied 3C-SiCNWs oriented along the [111]
direction, and 2H-, 4H-, and 6H-SiCNWs oriented along
the [0001] direction. In order to investigate the diameter
dependence of the electronic and mechanical properties
of these systems, we considered NWs with different di-
ameters, d, as depicted in Fig. 1. We studied 3C-, 2H-,
4H- and 6H-SiCNWs with d ≈ 0.71, 1.07, and 1.42 nm.
The dangling bonds at the nanowire surfaces were pas-
sivated by H atoms to eliminate the surface states and
prevent surface reconstruction. We found optimized Si-
C bond lengths from 1.87 to 1.90 Å; the Si-H and C-H
bond lengths at the surfaces are about 1.52 and 1.12 Å,
respectively.

The cohesive energy of each nanowire (ENW
c ), calcu-

lated using Eq. (1), is presented in Table II. For all types
of nanowires, the values of ENW

c are smaller than the cor-
responding bulk values (Ebulk

c ) [see also Table I], but in-
crease and approach to Ebulk

c with increasing diameters.
We also noted that the 2H-SiCNWs have the largest cohe-
sive energies, which suggests that 2H-SiCNWs are more
stable than 3C-, 4H-, and 6H-SiCNWs with similar diam-
eters. This result contrasts with that obtained for bulk
SiC [Table I] that indicates that 2H is the less stable
polytype. Our results are consistent with the theoretical
work of Ito et al.,43 in which 2H was predicted to be the
most stable structure for SiCNWs with d < 20 nm, but
do not agree with the ab initio study performed by Wang
et al.,22 in which SiC nanowires with d < 2.8 nm were in-
vestigated and [111] 3C-SiCNWs were found to be more
stable than [0001] 2H-SiCNWs. Ito et al.43 attributed
the instability of the 3C-SiCNWs with d < 20 nm to the
large number of dangling bonds at their surfaces, when
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TABLE I. Calculated equilibrium lattice constants, bulk moduli (Bo), band gap energies (Eg), and cohesive energies (Ebulk
c )

of bulk 3C-, 2H-, 4H-, and 6H-SiC. The values in parentheses are experimental data taken from Refs. 31–33.

lattice constants (Å) Bo (GPa) Eg (eV) Ebulk
c (eV/atom)

3C-SiC a = 4.35 (4.36a) 219.1 (224.0) 1.31 (2.39a) 6.778 (6.34b)

2H-SiC a = 3.08 (3.08a) 207.8 (223.4) 2.69 (3.33a) 6.619

c = 5.02 (5.05a)

4H-SiC a = 3.07 (3.07a) 209.0 (223.4) 2.20 (3.26a) 7.208

c = 10.07 (10.05a)

6H-SiC a = 3.08 (3.08a) 209.2 (223.4) 2.00 (3.02a) 7.208

c = 15.09 (15.12a)

a Ref. 31
b Refs. 32,33

3C−SiCNW 2H−SiCNW 4H−SiCNW 6H−SiCNW

1.42
0.71

1.07

1.42

1.07

0.71

1.07

0.71
1.42

1.42

1.07

0.71

FIG. 1. (Color online) Cross-section (top panel) and side (bottom panel) views of the 3C-SiCNWs oriented along the [111]
direction, and 2H-, 4H-, and 6H-SiCNWs oriented along the [0001] direction. The circles indicate the different diameters
considered in each case (the diameters are in nm). Side view is shown for the thickest nanowire.

compared to 2H-SiCNWs. Here we found, however, that
3C-SiCNWs are also less stable than 2H-SiCNWs when
the surface dangling bonds are passivated by H atoms.
The reduction of the cohesive energy in the NWs can be
attributed to the formation of surface dangling bonds,
which is proportional to the NW surface area (∝ d).
Whereas the SiC bulk contribution, which is proportional
to the NW volume (∝ d2), increases the cohesive energy,
being Ebulk

c its upper limit, that is, we can infer that the
former contribution reduces for larger diamenters, where
ENW
c → Ebulk

c .

In Table II, we also present our results for the Young’s
moduli of SiCNWs, determined according to Eq. (2),
with strains from -4% to +4% along the axial direc-
tion. We note that, for all nanowires investigated, the
Young’s moduli decrease with the increasing diameter.
This behavior is similar to that observed in Ag44,45, Pb45,
and (more recently) for GaAs46 nanowires, but is op-

posite to that found in InAs,47 InP,47 Si,48? and Ge50

nanowires. There is a dependence of the Young’s moduli
on the nanowire diameter, which is larger for the hexago-
nal nanowires (the Young’s modulus of 2H-, 4H- and 6H-
SiCNWs reduces by ∼12, 15, and 19% by increasing the
NW diameter from 0.71 to 1.42 nm). Similar dependence
between the Young’s modulus and the NW diameter has
been observed for GaAs NWs: Chen et al.46 found a re-
duction of ∼15% (189→161 GPa) in the Young’s modulus
of wurtzite GaAs NWs by increasing the NW diameter
from 75 to 170 nm (∼126%). Meanwhile, as shown in
Table II, the Young’s modulus of 3C-SiCNW is less sen-
sitive to the diameter: while the diameter increases by
a factor of 2 (0.71→1.42 nm), the Young’s modulus de-
creases only by about 5.3% (642→608 GPa). This behav-
ior observed for 3C-SiCNW is consistent with previous
theoretical works,21,51 and our calculated Young’s mod-
uli for 3C-SiCNW are in good agreement with the values
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TABLE II. Calculated cohesive energies (ENW
c ), band gap

energies (Eg), and Young’s moduli (Y ) for 3C-, 2H-, 4H-, and
6H-SiCNWs as functions of diameter d.

d (nm) ENW
c (eV/atom) Eg (eV) Y (GPa)

3C-SiCNW

0.71 5.07 3.24 642.03

1.07 5.49 2.62 617.70

1.42 5.72 2.17 608.00

2H-SiCNW

0.71 5.30 3.94 581.21

1.07 5.61 3.29 523.24

1.42 6.17 2.97 494.60

4H-SiCNW

0.71 5.22 3.90 563.65

1.07 5.35 3.39 494.14

1.42 5.70 3.02 480.59

6H-SiCNW

0.71 5.07 3.77 584.56

1.07 5.35 3.11 540.08

1.42 5.71 2.76 472.33

obtained by Yan et al.21 using DFT calculations. Our
calculated Young’s moduli for the nanowires are larger
than 300 GPa, which indicates that SiC nanowires are
more rigid than Si48,49 and Ge50 nanowires grown along
the same direction and with similar diameters.

In NW systems, we can infer that there are two contri-
butions to the Young’s moduli, one from the NW surface,
and another from the inner (bulk) region of the NW. In
this case, the relative contribution of each term is pro-
portional to the surface/bulk ratio, namely 1/d. Within
such a scenario, our results indicate that the NW surfaces
contribute to increase the Young’s moduli of SiCNWs,
since the surface effects are strenghtened for NWs with
smaller diameters. On the other hand, by increasing the
NW diameter, the role played by the surface becomes less
important, and the Young’s moduli becomes ruled by the
bulk region of the NW. However, it is worth noting that
such a surface/bulk dependence is commited to the NW
bulk material, and its surface properties. For instance,
the Young’s modulus of Ge (GaAs) NWs increases (de-
creases) by increasing the NW diameter.46,50

2. Electronic properties

Our electronic structure calculations reveal that all
nanowires investigated have direct band gaps at Γ point,
in contrast with the indirect band gaps observed in bulk
SiC. We note that the band-gaps of the nanowires [Ta-
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FIG. 2. Electronic band structures for (a)–(c) 3C-, (d)–(f)
2H-, (g)–(h) 4H- and (j)–(l) 6H-SiCNWs with diameters of
0.71, 1.07, and 1.42 nm.

ble II] are larger than those of their counterpart bulk
phases [see Table I]. These results indicate strong ef-
fects of the quantum confinement on the electronic prop-
erties of the nanowires. It is interesting to note that
3C is the structure with the narrowest band gap among
the nanowires investigated, and also among the different
polytypes for bulk SiC [see Table I]. Our results for 3C-
and 2H-SiCNWs are consistent with previous theoretical
works.20–22

In addition, we have investigated the effects of strain on
the electronic properties of SiCNWs. All nanowires were
strained from -4% (compressive) to +4% (tensile) strain,
with increments of 1%. In Fig. 2 we present the electronic
band structures of the SiCNWs for wave vector along
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FIG. 3. Band gap energies (in eV) as a function of the strain
(in %) for (a) 3C-, (b) 2H-, (c) 4H-, and (d) 6H-SiCNWs.

the NW growth direction. We verify that, in general,
the main features of the electronic band structure have
been preserved upon external strain; however there are
some changes that are worth being reported. The high-
est occupied states, at the Γ-point, of the the 3C-SiCNW
is characterized by a light-hole (LH) band followed by a
heavy-hole (HH) band, v1 and v2 in Figs. 2(a)–2(c). The
energy difference between v1 and v2 (at the Γ-point) in-
creases (decreases) by compressing (stretching) the NW.
For the thinnest 3C-SiCNW, even for a strain of +4%, v1
lies above v2; however, such an energy difference reduces
by increasing the NW diameter. For the largest diameter,
a valence band crossing between v1 and v2 takes place
by stretching the NW. Indeed, similar behavior has been
verified for the other SiCNWs. Those findings allow us
to infer that, upon tensile strain, the hole mobility will
be reduced, since the edge of the valence band becomes
characterized by HH states (v2). On the other hand, by
compressing the SiCNWs, we find LH states (v1) at edge
of the valence band. For instance, by calculating the hole

effective masses (m∗
h), defined as h̄2(∂

2E
∂k2 )−1, we obtained

m∗
h ≈ 0.5m0 (m0 is the free electron rest mass) for the

3C-SiCNW with a diameter of 1.42 nm; by stretching
the NW by +4%, m∗

h increases to 5.3m0. Focusing on
the conduction bands, we verify that the lowest unoc-
cupied states of 4H- and 6H-SiCNWs become less local-
ized by stretching the NWs from −4% to +4%. For in-
stance, in the 4H-SiCNW (with d=1.42 nm) compressed
by −4%, the lowest unoccupied states lie in an energy in-
terval of ∼0.2 eV [Fig. 2(h)]; while the strained NW (to
+4%) presents an energy dispersion ∼0.6 eV, reducing

the electron effective mass (m∗
e). Here, m∗

e reduces from
1.1m0 (strain = −4%) to 0.3m0 by applying a tensile
strain (strain> 0). Such a delocalization of the lowest
unoccupied states has not been verified for the 3C- and
2H-SiCNWs, Figs. 2(a)–2(c), and 2(d)–2(f), respectively.
The dispersion of those energy bands has been preserved
for the different NW diameters and strains. Those sys-
tems present lower effective masses, weakly dependent on
the external strain. For example, the m∗

e of 3C-SiCNW
with d=1.42 nm varies from 0.40m0 to 0.36m0 for exter-
nal strain of −4% to +4%, respectively.

As can be seen in Fig. 3, the dependence between the
band-gap energies and the strain is different for each
nanowire type. For example, we found that the band gaps
of 3C-SiCNWs with d ≈ 0.71 and 1.07 nm [Fig. 3(a)] ex-
hibit a monotonic behavior, increasing (decreasing) with
tensile (compressive) stress. On the other hand, the band
gap energies of 2H-SiCNWs [Fig. 3(b)] decrease with ten-
sile stress (0 to +4%). For the hexagonal 4H and 6H
nanowires we note that the influence of strain on the
band gaps is small in the thinnest nanowires and it is
more pronounced in the thickest wires; for instance, the
band gap of 4H-SiCNW with d ≈ 0.71 nm decreases only
by 1.28% under tensile strain of 4% [Fig. 3(c)], while the
band gap of the thicker 4H-SiCNW (d ≈ 1.42 nm) de-
creases by 8.94% under similar condition. In order to
provide a more complete picture of those changes in the
SiCNW band-gap as a function of the NW diameter and
the external strain, we next compare the energy positions
of the valence band maximum (VBM) and the conduc-
tion band minimum (CBM), by considering a common
energy reference. Here, following the procedure proposed
by Beckman et al.,57 the VBM and the CBM were lined
up with respect to the energy position of the highest oc-
cupied state of an isolated H2 molecule within our super-
cell approach. Our results, presented in Fig. 4, show that
(i) the increase of the energy gap in 3C-SiCNW, strained
from−4% to +4%, is mostly ruled by the downshift of the
VBM, whereas the CBM is weakly perturbed [Fig. 4(a)].
In contrast, (ii) the downshift of the CBM by stretching
the 2H- and 4H-SiCNWs from 0 to +4% [Figs. 4(b) and
4(c)] rules the band-gap reduction in those NWs; and
(iii) for the 6H-SiCNW with larger diameters (1.07 and
1.42 nm), the increase of the energy gap by stretching
the NW from −4% to around 1% is mainly dictated by
the changes on the energy position of the VBM.

Stacking faults (SF) play an important role in the elec-
tronic properties of SiCNWs39,58. In a recent experi-
mental work, Kuang and Cao59 verified that SFs in 3C-
SiCNWs promote the electron-hole separation along the
NW, since the formation the SFs are characterized by
2H polytypes embedded in the 3C host, namely SFs give
rise to a homostructure of SiCNW composed by two dif-
ferent stacking sequences. They found a type-II band
alignment for nanowires with diameters in the range of
50 to 200 nm, with electrons/holes in the 3C/2H regions.
Type-II confinement has been also verified in homojunc-
tions of InP NWs composed by a single layer of zincblend
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The VBM and the CBM were lined up with respect to the
energy position of the highest occupied state of an isolated
H2 molecule within our supercell approach.57

(zb) region embedded in the InP wurtzite (wz) host.60

Further first-principles calculations supported the type-
II band offset in wz/zb-InP NWs.61 The band alignment
may depend, however, on the width of each stacking
(polytype) region as well as on the NW diameter. In-
deed, such a diameter dependence has been verified in a
recent ab initio study62 on cubic/hexagonal Si NW ho-
mojunctions, in which type-I band alignment was found
for nanowires with diameters of 1.0 and 1.8 nm, whereas
type-II band offset was obtained for thicker nanowires
with diameter of 3.2 nm.

Here, based on the energy positions of the VBM and
CBM of the SiCNWs, as shown Fig. 4, we can infer
the band offsets for different combinations of SiCNWs
with similar diameters, namely giving rise to SiCNW ho-
mostructures composed by different stacking sequences.
For NWs with d ≈ 1.07 nm, for instance, the VBM of
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FIG. 5. Schematic model of (a+e) 3C/2H-, (b+f) 3C/4H-
, (c+g) 3C/6H-, and (d+h) 4H/6H-SiCNWs homojunctions.
Top panels: d ≈ 1.07 nm for 3C-, 2H-, 4H-, and 6H-SiCNWs.
Bottom panels: d ≈ 1.42 nm for 3C-, 2H-, 4H-, and 6H-
SiCNWs.

2H- and 3C-SiCNWs have the same energy, while the
CBM of 2H lies 0.67 eV above the CBM of 3C-SiCNW,
resulting in a valence (conduction) band offset of 0.00
(0.67) eV, as depicted in Fig. 5(a). We noticed, addi-
tionally, that there is a dependence between the band
offsets and the NW diameters: by increasing the diame-
ter of 3C/2H-SiCNWs from 1.07 to 1.42 nm, the valence
and conduction band offsets increase from 0.00 to 0.04 eV
and from 0.67 to 0.76 eV, respectivelly [see Figs. 5(a) and
(e)], giving rise to a type-I band alignment. As we men-
tioned in the previous paragraph, an experimental study
by Kuang and Cao59 reported type-II band offset for
thick (50–200 nm) 3C/2H-SiCNW homojunctions; this
suggests that SiC NWs may have the same behavior as
observed for cubic/hexagonal Si NW homojunctions,62

with type-I alignment for thin nanowires and type-II
band offset for thick nanowires. Further investigations
are necessary to clarify the dependence of band offsets,
in SiCNW homojunctions, with (i) the NW diameter (by
considering larger diamenters), and (ii) the width of the
different stacking regions.

We are aware that this an estimation since we are not
taking into account the charge transfers (dipole effects)
at the interfaces. Such a charge transfer should be small
since we have the same atomic elements at the both sides
of the interface. In this case, the intrinsic properties of
the bulk phase, viz.: energy band-gap, ionization poten-
tial, and electronic affinity, will play the major role in the
band alignment. Thus, the general trends of the band off-
sets, for different polytype combinations, can be inferred
through the electronic properties of the separated NWs.

Further VBM/CBM energy level comparison allows us
to infer that the 3C/4H- and 3C/6H-SiCNWs will present
a type-I band alignment, Figs. 5(b+f) and 5(c+g), with
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both electrons and holes confined in the 3C-SiCNW.
Those predictions are reasonable, since the energy gaps
of 4H-, and 6H-SiC bulk phase are larger when compared
with the one of 3C-SiC bulk. Finally, by combining the
4H and 6H stacking, Figs. 5(d) and (h), we can infer
an electron localization in the 6H region (CBM≈0.2 eV),
and delocalized hole states (VBM≈0).

IV. SUMMARY

In summary, we performed first-principles calculations
to investigate the effects of the diameter on the me-
chanical and electronic properties of hydrogen-passivated
[111] oriented 3C-, and [0001] oriented 2H-, 4H-, and 6H-
SiCNWs. Our results show that the Young’s moduli and
the band gaps of the nanowires are larger than those
of their counterpart bulk phases, and decrease with the
increasing diameter. All nanowires exhibit direct band
gaps, in contrast with the indirect band gaps observed in
bulk SiC, and 3C-SiCNWs have the narrowest band gap
among the nanowires investigated. We also examined
the effect of uniaxial stress on the electronic properties
of these nanowires; our results reveal that the band-gap
dependence on the strain is different for each nanowire
type. Under tensile stress we found, for example, that the
band gaps of 3C-SiCNWs increase while the band gaps
of 4H-SiCNWs with larger diameters decrease. Finally,
comparing the energy positions of the valence band max-
imum and the conduction band minimum of the SiCNWs
with different polytypes, we estimate the band offsets for
homostructures of SiCNWs. We found that 3C/4H and
3C/6H SiCNWs homostructures present a type-I band
alignment, with both electrons and holes lying in the 3C-
SiCNW layers.
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