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The present work reports, for the first time, the growth of high-

quality free-standing InAsSb nanoflags and their electronic pro-

perties. Different growth conditions have been explored, and zinc

blende InAsSb nanoflags of various composition have been

obtained. In particular, InAs0.77Sb0.23 nanoflags are on average

(2000 ± 180) nm long, (640 ± 50) nm wide, and (130 ± 30) nm

thick. We show that these nanoflags have a Landé g-factor larger

than InAs and InSb and a mobility comparable to those of the best

performing InAs and InSb nanoflags. Besides, we show evidence

for a surface Fermi level pinning in the conduction band of these

InAs0.77Sb0.23 nanoflags, similar to the well-known behavior of

InAs. This promises to make InAsSb easy to couple to supercon-

ductors, while keeping or improving many of the features that

make InSb an interesting material for quantum applications.

1. Introduction

III–V semiconductors have been the subject of extensive study,
as they are considered ideal for a variety of electronic and opto-
electronic applications, like high-performance transistors,1–3

light emitters,4,5 photodetectors,6,7 and photovoltaics.8,9 In
particular, high quality crystals with narrow band gap, strong
spin–orbit interaction, and large Landé g-factor are considered
promising platforms for optoelectronics, spintronics, and
quantum computing applications. Among these compounds,
indium arsenide (InAs), indium antimonide (InSb), and the
ternary alloy indium arsenide antimonide (InAsSb), represent
ideal candidates for these purposes.

InAs has a narrow and direct bandgap (∼0.39 eV in wurtzite
structure and ∼0.35 eV in zinc blende structure, at a tempera-
ture of 300 K),10 low effective mass (m*

InAs ¼ 0:023me, where me

is the rest mass of the free electron),11 high carrier mobility
(>106 cm2 (V s)−1 in 2D electron gases (2DEGs) in InAs

quantum wells,12,13 6500–8000 cm2 (V s)−1 in nanoflags
(NFs)),14 and a relatively large Landé g-factor (|g*| = 17.0 ± 0.5
in InAs 2DEGs,15 larger than for InAs bulk, where
jg*bulkj ¼ 14:7).16 Due to these properties, extensive studies have
been conducted on InAs 1D and 2D nanostructures. Moreover,
due to the strong spin–orbit interaction,17 InAs 2DEGs have
been proposed as a platform for topological superconductivity
in hybrid superconductor–semiconductor (S–Sm) systems.18–21

InSb has an even narrower direct bandgap of 0.17 eV and a
lower effective mass than InAs ðm*

InSb ¼ 0:014meÞ,11,22 high
carrier mobility (up to 3.5 × 105 cm2 (V s)−1 in quantum
wells,23,24 one order of magnitude less in free-standing
nanostructures),25–27 large Landé g-factor (∼50),22,28 and even
stronger Rashba spin–orbit strength than InAs.29 For these
reasons, this material has recently been considered as a prom-
ising platform for topological applications in S–Sm systems,
and gate-controlled supercurrents are under study in InSb-
based Josephson junctions.30,31

InAs1−xSbx is reported to have an even larger Landé g-factor
than InAs or InSb.32 Its band gap, the effective mass, and the
spin–orbit splitting are reported to depend on the Sb relative
concentration x (band gap between 0.10 eV and 0.36 eV, the
ratio between effective mass and rest mass of the electron m*/
me between 0.009 and 0.023).11,33 Being an alloy of two promis-
ing topological materials with tunable properties, it does not
surprise that this material has recently been considered as a
platform for topological superconductivity, as well.32,34

Here we report for the first time the growth of InAsSb nano-
flags on InAs nanowires (NWs). After optimizing the growth
conditions, asymmetric growth was achieved using reflection
high-energy electron diffraction (RHEED) to orient the sub-
strate with respect to metal–organic beams, in the same way as
Verma et al. did for InSb nanoflags.26 With this method, we
were able to achieve (2000 ± 180) nm-long InAs0.77Sb0.23 NFs,
(640 ± 50) nm-wide and (130 ± 30) nm-thick. Their size allowed
the fabrication of Hall bar devices with standard length-to-
width ratio between contacts, on which low temperature
magneto-resistance measurements have been performed.
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From these, we derive the behavior of conductance, field-effect
mobility, carrier density, and Hall mobility as a function of
back-gate voltage. We report a field-effect mobility of 2.2 × 104

cm2 (V s)−1 at 2.7 K and a Hall mobility of 2.6 × 104 cm2 (V s)−1

at 0.44 K, comparable to the best performing InAs and InSb
nanoflags. Furthermore, we estimate the Landé g-factor of
these InAsSb NFs to be |g*| = 58.7 ± 4.0, which is in good
agreement with the recently reported value of |g*| ∼ 55 for an
InAsSb shallow QW.32

2. Experimental details

The synthesis of the InAs-InAsSb heterostructures has been
carried out by Au-assisted vapor–liquid–solid (VLS) growth in a
chemical beam epitaxy (CBE) system (Riber Compact-21) on
InAs(111)B substrates. We employed trimethylindium (TMIn),
tert-buthylarsine (TBAs), and tris(dimethyamido)antimony
(TDMASb) as metal–organic precursors. The growth tempera-
ture is measured with a pyrometer and the manipulator
thermocouple, with an overall accuracy of ±10 °C.

The morphology of the grown samples has been studied
through field-emission scanning electron microscopy (SEM),
employing a Zeiss Merlin SEM with an accelerating voltage of
5 kV and probe current between 90 pA and 100 pA, detecting
secondary electrons. To characterize the heterostructure crystal
structure and chemical composition, the InAsSb NFs have
been mechanically transferred on a Cu grid and studied by
transmission electron microscopy (TEM) in a JEOL JEM-F200
operated at 200 kV, equipped with an EDX spectrometer.

To characterize the electronic transport properties of the
InAsSb NFs, they have been processed into Hall bar devices
and studied at low temperature in two different cryostats. For
this purpose, the samples have been sonicated in isopropyl
alcohol for 35 min, to detach the NFs from the substrate and
stop them from sticking to each other. 12 depositions of the
solution on a Si/SiO2 substrate were needed to deposit a
sufficient amount of isolated NFs. Then, source–drain and
four-probe Au–Ti contacts have been fabricated on top of the
NFs via electron beam lithography, while the substrate acts as
a global back-gate. All data presented here were measured on
the same device, employing a nanoflag (2740 ± 20) nm long,
(650 ± 10) nm wide, and (94 ± 10) nm thick. The distance
between source and drain contacts is (1830 ± 15) nm, while the
distance between probe contacts is (900 ± 10) nm in the longi-
tudinal and (300 ± 10) nm in the lateral direction. Consistent
data were obtained over several cooldowns, at 2.7 K, 1.6 K (not
shown here), and 0.44 K.

3. Results and discussion

The growth method used resembles the one implemented by
Verma et al.26,35 First, poly-L-lysine is dropcast onto an InAs
substrate and left for 30 s, which is then rinsed in water and
dried with N2. A commercial water solution of gold colloidal

nanoparticles (NPs) of 20 nm in diameter (from BBI Solutions)
is diluted in de-ionized (DI) water 1 : 8. The gold NPs, which
act as seeds to catalyze VLS growth, are deposited onto the sub-
strate, which is rinsed and blown dry again with nitrogen.

The growth process starts with the growth of InAs NW
stems. We grow InAs stems for 45 min with line pressures of
TMIn and TBAs of 0.35 and 1.3 Torr, respectively, at 390 ±
10 °C (pyrometer reading). Afterward, the thermocouple-read
temperature is raised by ΔT = 50 °C (to 415 ± 10 °C pyrometer
reading) while continuing stem growth for another 3 min. This
resulted in wurtzite InAs NWs with six equivalent {112} side
facets and a length of about 1700 nm.

Once we found the optimal conditions for InAs stem
growth, instead of starting directly with the directional growth
of InAsSb NFs, we started by growing InAsSb NW segments on
top of the InAs stems (i.e., keeping the substrate rotating while
growing), analyzing how growth parameters influence both
axial and radial growth. This reduced the unnecessary com-
plexity that the directionality of the precursor beams would
have introduced in this phase. In order to obtain pure defect-
free zinc blende (ZB) InAsSb NWs, we have explored different
line pressure ratios r of group V precursors (TBAs/TDMASb).
This has allowed to control Sb incorporation, and thus crystal
structure. As reported in Table 1, there is a relation between
the relative atomic concentration of antimony x (InAs1−xSbx)
and the presence of defects. For x > 10%, no defects are
observed. This observation is consistent with previous works
on InAsSb NWs: in particular, for MBE-grown InAsSb NWs, an
Sb concentration x ∼ 15% is reported as threshold for the sup-
pression of wurtzite stacking defects.36 Moreover, as suggested
by Ruhstorfer et al.,37 this threshold might depend on growth
dynamics, and thus on the particular process employed. Due
to this effect, it has been shown that by controlling the incor-
poration of Sb it is possible to control the crystal phase, from
the dominant wurtzite of pure InAs towards the ZB crystal
structure of pure InSb.38

Having found the best conditions to grow InAsSb NWs, we
have applied these conditions to grow InAsSb NFs using the
directional growth method. For this purpose, at the end of the
growth of the InAs stems, substrate rotation is stopped, and,
using RHEED, the substrate is oriented such that one of the

Table 1 Group V line pressures (TDMASb and TBAs), their ratio r (pTBAs/
pTDMASb), the measured atomic composition x (InAs1−xSbx), and if defects
are present or not

pTDMASb [Torr] pTBAs [Torr] r x Crystal quality

0.2 1.1 5.5 6% Defects
0.3 1.2 4 7.5% Defects
0.4 1.1 2.75 7.7% Defects
0.5 1.0 2 13.3% Pure ZB
0.6 0.7 1.17 10.2% Pure ZB
0.6 0.9 1.5 15.6% Pure ZB

All InAs stems of these samples were grown for 48 minutes. All InAsSb
NW segments were grown for 45 minutes using 0.35 Torr of TMIn,
with ΔT = +50 °C, except for r = 5.5, grown at ΔT = +30 °C.
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six equivalent {112} sidewalls of the InAs stems faces the TBAs
beam. To understand the geometry of the orientation process,
we refer to section S1 of the SI. Finally, the growth of InAsSb
NFs is initiated. The aim of our investigation has been to grow
samples with an acceptable yield of defect-free InAsSb NFs
thinner than 100 nm and wider than 600 nm.

The main limit of Sb incorporation is the low vapor
pressure of TDMASb at room temperature, which limits the
maximum line pressure to 0.6 Torr for a stable reading.
Besides, once the TDMASb line pressure is fixed to 0.6 Torr,
reducing the TBAs line pressure below 0.9 Torr significantly
reduces the lateral growth rate of the NFs. Thus, we first
decided to grow InAsSb NFs using line pressures of 0.9 Torr
and 0.6 Torr of TBAs and TDMASb, respectively (r = 1.5). Since
we also found that increasing TMIn line pressure increases the
radial growth rate,39 the TMIn line pressure during growth was
increased from 0.35 Torr (for NW growth) to 0.7 Torr (for NF
growth).

In fact, an important issue is that the directional growth
method produces two different kinds of NFs:

• thin and wide NFs, which is the desired morphology.
They grow in the direction of the incoming TBAs beam (i.e.,
towards it). One example is circled in yellow in the inset to
Fig. 1a. While they grow virtually without defects, their yield is
low (5.4%), and about 10% of them are wider than 600 nm
and thinner than 100 nm.

• much narrower and thicker NFs. They grow in the oppo-
site direction (i.e., away from the TBAs beam). One example is
circled in blue in the inset to Fig. 1a. Their presence reduces
the yield of NFs with the desired morphology.

After experimenting with different growth recipes and
growth parameters, we found that the best way to increase the
yield is to increase TDMASb line pressure over 0.6 Torr. In
order to do so, the TDMASb bubbler has been heated to 30 °C,
allowing to reach a stable reading of 0.9 Torr. This way, it has
been possible to grow the NFs with 0.7 Torr, 1.1 Torr, and 0.9
Torr of TMIn, TBAs, and TDMASb, respectively, and obtain an
acceptable yield of 5.7% of InAsSb NFs with the desired mor-
phology. Among these, 15–20% were wider than 600 nm and
thinner than 100 nm. We are confident that with future optim-
ization, a better size and shape control can be achieved, as
well as a higher yield.

A 45°-tilted SEM image of a sample obtained under these
optimized growth conditions is reported in Fig. 1a (top-view
SEM image in the inset). The image shows InAsSb NFs with an
average size of length (2000 ± 180) nm, width (640 ± 50) nm,
and thickness (130 ± 30) nm. The TEM micrograph in Fig. 1b
displays one of the InAsSb NFs: no defects are present, except
for a single planar defect originating at the interface between
InAs stem and NF, which runs along the bottom lateral side of
the NF. Consistent results were obtained from a total of 8 NFs.
The occurrence of this defect is consistent with what has been
reported for MBE-grown InSb NFs.40 From EDX measurements
we determined that NFs grown this way have an average com-
position of 53% indium, 36% arsenic, and 11% antimony
(each value with a ± 5% error), resulting in InAs0.77Sb0.23 NFs.

Low temperature transport measurements have been per-
formed at 2.7 K, at B = 0, B = 0.25 T, and B = −0.25 T. First, we
measured source–drain current Isd and voltage Vsd, and four-
probe longitudinal (Vxx) and transverse (Vxy) voltages as a func-
tion of back-gate voltage. For details, see section S2 of the SI.
The data was measured with an AC current bias of 100 nA and
performing back-gate voltage sweeps, back and forth, between
± 40 V. From the measurements at B = 0, we calculated the
longitudinal conductance Gxx as follows:

Gxx ¼ Rxx

Rxx
2 þ Rxy

2 �
1
Rxx

; ð1Þ

where Rxx = Vxx/Isd, and Rxy = Vxy/Isd should be ∼0 Ω at zero
magnetic field. Experimentally, we found Rxy ∼ 15–20 Ω, which
we attribute to a misalignment of lateral probes in the longi-
tudinal direction (probes 2 and 3 in Fig. S2 in the SI). By
neglecting this term, since Rxx

2 ≫ Rxy
2, we introduce a relative

error of less than 1% in the denominator.
Fig. 2 shows the behavior of Gxx as a function of back-gate

voltage. The plot shows an increasing Gxx for increasing back-
gate voltages. This means that InAsSb NFs behave as n-type

Fig. 1 (a) 45° tilted-view SEM image of InAsSb NFs under optimized
growth conditions. Length marker 1 μm. Inset: top-view SEM image of
the same sample, highlighting in yellow a NF with the desired mor-
phology, in blue a much narrower and thicker NF that grows in the
opposite direction. Length marker 200 nm. (b) TEM micrograph of an
isolated InAsSb NF. A single stacking fault originates at the stem-NF
interface and propagates at the edge of the NF. Length marker 1 μm. (c)
Sketch of a NF: in red the InAs stem, in blue the InAsSb NF, in green the
stacking fault (SF).
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semiconductor, i.e., electrons are the majority carriers.
Moreover, by looking at the behavior of Gxx at −40 V it is
evident that the channel stays open even for negative gate vol-
tages, as conductance never goes to zero, but remains above
20e2/h. This is consistent with what has been reported for
InAsSb NWs with ZB structure at intermediate concentrations
of Sb,41 and with the observed behavior of Isd versus Vbg, which
does not show a current pinch-off (reported in section S3 of
the SI). Such features are compatible with the presence of a
surface conduction channel due to Fermi level pinning in the
conduction band at the surface, a phenomenon already
reported for InAs in e.g. InAs/InAlAs heterostructures42 or InAs
NFs.43 For a deeper discussion of the presence of two conduc-
tion channels and its implications see section S4 of the SI.

Another feature of the conductance curves is a noticeable
hysteresis. We attribute this to charge traps at the semi-
conductor–gate interface, which alter the effective gate field
seen by the conduction channel. This behavior is in line with
what has been reported for InAs NWs,44 where it is found to be
strongly dependent on sweep rate and range.

Always in Fig. 2, we display the result of a linear fit to the
raw data for Vbg ∈ [−30 V; −20 V]. From the slope of this curve
we can estimate the field-effect mobility as:

μFE ¼ L
WCox

� @Gxx

@Vbg
; ð2Þ

where L = 900 nm and W = 300 nm are the distances between
the voltage probes in the longitudinal and transversal direc-
tion, respectively, and Cox is the capacitance per unit area of
the thin SiO2 oxide layer. Given the SiO2 layer thickness of tox =
285 nm and

Cox ¼ εSiO2ε0
tox

; ð3Þ

we found the oxide capacitance to be Cox = 1.2 × 10−8 F cm−2.
This value is in good agreement with previous work.26 The
field-effect mobility obtained from the linear fit to the conduc-
tance curve is μFE = 2.2 × 104 cm2 (V s)−1 (at 2.7 K).

Hall effect measurements were taken, for different Vbg
values, by measuring source–drain current Isd, longitudinal
four-probe voltage drop Vxx, and Hall voltage Vxy, with lock-in
amplifiers with an AC current bias of 100 nA. Since the
channel is always open, we explored Vbg values in the whole ±
40 V range. In particular, the following measurements were
taken: at 2.7 K, for B = 0, +0.25 T, and −0.25 T; at 0.44 K, with
B-field sweeps in the [−1 T; +1 T] range. At 0.44 K, we also
acquired data for back-gate voltages between ± 40 V, changing
the magnetic field from 8 T to −8 T.

The inset to Fig. 3a shows the behavior of Vxy as a function
of magnetic field, for some of the Vbg values explored. These
curves allow to calculate the charge carrier density n and the
Hall mobility μH as follows:

n ¼ Isd
e

� @Vxy
@B

� ��1

; ð4Þ

μH ¼ L
W � hVxxi � @Vxy

@B

� �
; ð5Þ

where Isd = 100 nA is the bias current, e the electron charge,
and 〈Vxx〉 the longitudinal four-probe voltage at B = 0. Both
charge carrier density and Hall mobility at 2.7 K and 0.44 K
are represented against back-gate voltage in Fig. 3a and b,
respectively. Increasing back-gate voltage increases charge
carrier density, which is consistent with the behavior of an
n-type semiconductor. For what concerns temperature, elec-
trons in the NFs behave as expected for particles obeying the
Fermi–Dirac statistics: as T increases, more carriers become
available for transport. With λF = 1/(2πn) we can calculate the
Fermi wavelength corresponding to these carrier concen-
trations and obtain λF between 16 and 23 nm, which places
these nanoflags in the quasi-2D transport regime (considering
their thickness of 94 nm).

While at 2.7 K peak Hall mobility is equal to the peak field-
effect mobility at the same temperature (cf. Fig. 2), at 0.44 K
Hall mobility has a peak of about 2.6 × 104 cm2 (V s)−1 (at a
corresponding carrier density n ≈ 4 × 1012 cm−2, see Fig. 3a),
which is in line with Hall mobilities reported in previous
studies for InSb nanoflags,26,27,40,45 InSb shallow quantum
wells,46 and InAsSb shallow QWs.32 To pinpoint the scattering
mechanisms that limit mobility (like surface or interface scat-
tering and the role of the stacking fault) would require
measurements over a wider temperature range, which is left
for future work.

Finally, from the measurements at 0.44 K, taken while per-
forming Vbg sweeps from −40 V to +40 V at values of magnetic
field ranging from 0 to 8 T, a detailed colormap of the four-
probe longitudinal conductance variation ∂Gxx/∂Vbg with
respect to back-gate voltage has been obtained and is shown in

Fig. 2 Four-probe longitudinal conductance Gxx as a function of back-
gate voltage Vbg, for two sweep directions, forward and backward, as
indicated by the red arrows. In green, a linear fit to the forward-sweep
curve in the [−30 V; −20 V] range, to obtain field-effect mobility. T =
2.7 K. Sweep rate: 0.086 V s−1.
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Fig. 4. The derivative of Gxx has been taken to highlight
magneto-conductance effects and subtract the linear behavior
from the conductance. Data taken for negative magnetic fields
are consistent with this map.

From the theory of magneto-transport in 2DEGs,47,48 we
know that if Shubnikov–de-Haas oscillations are present, con-
ductance shows local minima, aligned on lines,49 each one
corresponding to a different integer filling factor ν of Landau
levels (LLs), since the energy of LLs depends linearly on the
magnetic field.

Before searching for the minima, the longitudinal conduc-
tance has been smoothed with a Savitsky–Golay filter of order
1 and a window of 9 data points, using signal.savgol_filter
from the scipy library. Then, using signal.argrelmin from the
same library (order 11), the relative minima of Gxx were located
and are shown in Fig. 4 as white dots over the colormap of the
conductance variation.

In the range B ≲ 5 T, three sets of minima were found, one
with slope k0 = 1.2 ± 0.1 V T−1, the second with slope k1 = 2.99
± 0.03 V T−1, the third with slope k2 = 5.24 ± 0.01 V T−1. The
best-fitting lines through them are colored in white in Fig. 4.
The lines correspond to filling factors ν = 2, 4, 6, respectively,
indicating the three lowest energy spin-degenerate Landau
levels, with N = 0, 1, 2. The slope of these lines is related to the
quantum number N as

kN ¼ e
απħ

N þ 1
2

� �
; ð6Þ

with α the back-gate lever arm, i.e., the ratio between induced
charge n and applied back-gate voltage Vbg. The experimental
results agree with the expected ratio between the slopes, k1/k0
= 3 and k2/k1 = 5/3. For B ≳ 5 T, the first white line splits into
two lines in a symmetric fashion (shown in red Fig. 4). This
indicates that the spin-degeneracy is lifted by the Zeeman

Fig. 3 Hall effect measurements at two different temperatures, 2.7 K and 0.44 K. (a) Charge carrier density n as a function of back-gate voltage Vbg.
In the inset, the four-probe transverse voltage Vxy is shown as a function of magnetic field B at 0.44 K for different back-gate voltages. The data has
been corrected for the misalignment of the voltage probes in the longitudinal direction. (b) Hall mobility μH as a function of back-gate voltage.

Fig. 4 Colormap of the variation in longitudinal conductance ∂Gxx/∂Vbg

with back-gate voltage, as a function of back-gate voltage Vbg and mag-
netic field B. The relative minima of Gxx along Vbg for different values of
B are superimposed as white dots. Linear fits to subsets of the dots are
represented in white for Landau levels with N = 0, 1, 2. The red continu-
ous lines represent linear fits corresponding to the Zeeman-split Landau
levels N = 0 and N = 1. On the right, a gray arrow indicates the Landau
level splitting ΔELL at B = 8 T, while the red arrow indicates the Zeeman
splitting ΔEZ of the LLs, at the same magnetic field.
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splitting, which is expected in systems with large Landé
g-factor like InAsSb.

The energy gap due to the lifting of degeneracy is

ΔEZ ¼ g*μBB ¼ g*
eħ
2me

B ð7Þ

and the energy difference between LLs is

ΔELL ¼ ħωc ¼ ħeB
m*

: ð8Þ

It is therefore possible to calculate the Landé g-factor as:

jg*j ¼ 2
m*=me

ΔEZ
ΔELL

: ð9Þ

At B = 8 T, the average separation between the white lines is
δELL = (16.6 ± 1.0) V, while δEZ = (7.60 ± 0.05) V. Further details
on this analysis are reported in section S5 of the SI.

In order to obtain |g*|, the effective mass of InAs0.77Sb0.23
needs to be known. Since the effective masses of InAs and
InSb are m*

InAs ¼ 0:023me and m*
InSb ¼ 0:014me,

11 an estimate
of the effective mass in InAs0.77Sb0.23 can be found by consid-
ering the reported dependence of InAs1−xSbx effective mass on
x in the bulk: m*/me = 0.023 − 0.039x + 0.03x2.11,50,51 Here, for
x = 0.23 we find m* = 0.0156me, which is close to the value for
InSb. This is due to the bowing in the dependence of effective
mass with respect to x.11,33,50–52 For further details, see section
S6 of the SI. This interpolation procedure provides a reason-
able estimate of the effective mass of these NFs. A direct
measurement, for example from the temperature dependence
of Shubnikov–de Haas oscillations,34 is left for future work.

Plugging these numbers into eqn (9), we estimate the
Landé g-factor of InAs0.77Sb0.23 NFs to be |g*| = 58.7 ± 4.0,
which is higher than the previously reported value for InSb
NFs.49

This Landé g-factor is in good agreement with the recently
reported value of |g*| ∼ 55 for an InAsSb shallow QW.32 A
slightly larger value for the NFs is expected here, since the
reported QW had a lower Sb concentration and thus a larger
effective mass.

To put our results in perspective, we close with some
general considerations. An advantage of the InAsSb material
system compared to InAs and InSb is the larger Landé g-factor
while maintaining a comparable mobility. Ternary compounds
are generally more challenging to grow than binaries, but on
the other hand, they allow control on lattice constant, band
gap, and effective mass via composition engineering.
Compared to one-dimensional nanowires, two-dimensional
systems allow greater flexibility in device design and fabrica-
tion. Finally, compared to NFs, quantum wells constitute a
scalable technology that can provide high mobility, but their
active region is typically buried more than 100 nm under the
surface, which makes proximitization by a superconductor de-
posited on the surface of the semiconductor less effective. The
proximity can be improved in shallow quantum wells, which
are grown closer to the surface, however at the expense of a
reduced mobility.

4. Conclusions

In conclusion, we successfully synthesized, for the first time,
InAs0.77Sb0.23 NFs of high crystal quality that in average are
(2000 ± 180) nm long, (640 ± 50) nm wide, and (130 ± 30) nm
thick. The NFs were obtained using a directional growth
method previously employed by Verma et al. to grow InSb
NFs.26 We found that these NFs display mobility up to 2.6 ×
104 cm2 (V s)−1 at 0.44 K, which is comparable to the best per-
forming InSb and InAs nanoflags. InAs0.77Sb0.23 NFs have a
large Landé g-factor of |g*| = 58.7 ± 4.0 and show signs of
surface conduction. These characteristics make them a prom-
ising platform to study topological superconductivity in hybrid
S–Sm systems and a good candidate to host exotic bound
states.
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