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Nanochannel-confined growth of crystallographically
orientated perovskite nanowire arrays for
polarization-sensitive photodetector application
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ABSTRACT Highly ordered perovskite nanowire (PNW)
arrays are important building blocks for potential application
in integrated optoelectronic devices due to their unique
properties. Herein, a recordable digital versatile disk-assisted
nanochannel-confined growth (NCG) strategy was developed
for large-scale growth of different kinds of PNW arrays with
preferentially crystallographic orientation on various sub-
strates. Photodetector constructed from MAPbI3 NW arrays
exhibits prominent photoresponse properties with a re-
sponsivity of 20.56 AW−1 and specific detectivity of 4.73 × 1012

Jones, respectively. What is more, the photodetector can
function as a polarization-sensitive photodetector due to the
crystallographic orientation of the one-dimensional PNW
arrays, with a polarization ratio of 2.2. The proposed NCG
strategy provides a cost-efficient and effective method for the
fabrication of high-quality PNW arrays with potential appli-
cations in future integrated devices and systems.

Keywords: nanochannel-confined growth, one-dimensional na-
nostructures, optoelectronic devices, polarization photodetec-
tion, template

INTRODUCTION
Metal halide perovskites, including organic-inorganic
hybrid perovskites (MAPbX3, FAPbX3, etc., MA=methyl-
ammonium, FA = formamidinium, X=Cl, Br, I) and all-
inorganic perovskites (CsPbX3, Cs3Cu2I5, etc.) have
emerged as important candidates for assembly of high-
performance optoelectronic devices such as light-emitting
devices [1–3], photovoltaics [4–7], and photodetectors
[8–11], due to their adjustable bandgap, large optical
absorption coefficient, high carrier mobility, and long
carrier diffusion length [12–16]. Compared with their

film or bulk counterparts, one-dimensional (1D) per-
ovskite nanowires (PNWs) often display attractive phy-
sical and optoelectronic merits, such as excellent
mechanical stability [17], optical anisotropy in axial and
radial directions [18,19], and improved charge carrier
transportation [20]. For these reasons, 1D PNWs have
recently attracted increasing research interests for their
promising applications in ultrasensitive photodetectors
[21,22].
Owing to the vulnerability of perovskite materials to

humidity and other polar or protic solvents, it is im-
possible to fabricate PNW arrays via conventional photo-
lithography process, followed by harsh developing and
etching process in base or organic solutions [23]. Other
direct patterning technologies, such as laser direct-write
(LDW) method [24], focused ion beam (FIB) etching
[25], and inkjet printing technology [26], are indeed
capable of fabricating well-defined perovskite arrays.
However, the expensive apparatuses as well as the time-
consuming process constitute a bottleneck for their
practical application. As optional alternatives, some so-
lution-processed strategies have proved to be low-cost
and effective patterning approaches [27–29], and to date a
number of approaches, such as evaporation-induced self-
assembly [18,30], blade-coating method [31] and tem-
plate confined/induced self-assembly [19,32,33], have
been developed for the fabrication of various perovskite
nanowire (NW)/microwire (MW) arrays. For example,
Deng et al. [31] achieved the fabrication of high-quality
single-crystalline MAPbI3 MW arrays by a straightfor-
ward blade-coating method. The MAPbI3 MW arrays-
based photodetector exhibited a high responsivity of
13.57 A W−1 as well as excellent flexibility and robust
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bending stability. What is more, well-aligned PNW (e.g.,
(BA)2(MA)3Pb4I13 (BA = butylacrylate) and CsPbBr3)
arrays can also be fabricated through an asymmetric-
wettability micropillar template. Photodetector made of
the (BA)2(MA)3Pb4I13 exhibits outstanding photoresponse
characteristics, with a responsivity exceeding
1.5 × 104 A W−1 and specific detectivity larger than 7 ×
1015 Jones [10]. Although the above methods have indeed
proved to be effective for the fabrication of PNW arrays,
it is undeniable that these methods still suffer from some
shortcomings, such as the poor morphology and position
control, selective modification with expensive organic
molecules or complicated processes including photo-
lithography and etching.
To solve the above-mentioned dilemma, we herein

proposed a recordable digital versatile disk (DVD-R)-
assisted nanochannel-confined growth (NCG) strategy
for large-scale growth of crystallographically orientated
nanowire arrays. By taking this strategy, various 1D PNW
arrays on different substrates with controllable width
(330–660 nm) have been obtained. Further device analy-
sis reveals that photodetector composed of MAPbI3 NW
arrays has displayed a responsivity of 20.56 A W−1 and
specific detectivity of 4.73 × 1012 Jones, which are better
than the values of most PNW devices derived from other
methods. It is also found that the PNW device is capable
of detecting polarized light, with a polarization ratio of
2.2. We believe this work provides a universal approach
for the facile and large-scale growth of PNW arrays with
preferentially crystallographic orientation, which may
have potential applications in future integrated optoe-
lectronic devices.

EXPERIMENTAL SECTION

Fabrication of nanochannel-confined template
The commercial 16× speed 4.7 GB DVD-R used in this
work was purchased from Philips Company. The disk was
discomposed from the cross-section and the poly-
carbonate protective layer (layer I) and the metal film
reflective layer (layer II) were removed using a blade.
Afterwards, the dye recording layer (layer III) was rinsed
with ethanol to remove the dye and then blow dried by N2
flow. The left polycarbonate layer with submicron linear
track (layer IV) would be used as the DVD-R master
template. A mixture of polydimethylsiloxanes (PDMS)
precursor and cross-linker (Sylgard 184, Dow Corning,
with a 10:1 weight ratio) was cast onto the master tem-
plate. After being cured at 60°C for 4 h and peeled off, a
PDMS template with parallel nanoscale grooves was ob-

tained, which was cut into 2 × 2 cm2 prior to use.

Fabrication of well-aligned PNWPNW arrays
Well-aligned PNW arrays were prepared through the
DVD-R-assisted NCG method. The perovskite precursor
solutions were prepared by dissolving a 1:1 molar ratio of
MAX (or FAX) and PbX2 (X = Cl, Br, I) in N-di-
methylformamide (DMF, >99.9%), a 1:1 molar ratio of
CsI and PbI2 (a 3:2 molar ratio of CsI and CuI for
Cs3Cu2I5) in a mixed solvent of DMF and dimethyl
sulfoxide (DMSO, >99.9%) at a volume ratio of 1:1, fol-
lowed by stirring at 60°C for 12 h. In a typical process for
preparing the PNW arrays, the pre-cleaned substrates
(e.g. SiO2/Si, glass, polypropylene (PP) and polyethylene
terephthalate (PET)) were firstly treated by oxygen plas-
ma (Harrick PDC-32G-2, 18 W) for 5 min to obtain hy-
drophilic surfaces. Five microliter of precursor solution
was dropped onto the hydrophilic substrate and a thin
precursor film will be formed on the surface immediately
due to the wetting of the solution on the hydrophilic
substrate. A piece of PDMS template was then gently
imprinted on the perovskite precursor solution-coated
substrate under a moderate pressure (about 10 kPa)
provided by the holding equipment shown in Fig. S1. The
substrate with PDMS template was kept under ambient
conditions for 12 h so that the solvent can be gradually
evaporated (the solvent containing DMSO was kept at
70°C for 6 h in a dry oven). The PDMS template was
peeled off after the solvent was completely evaporated.
Well aligned PNW arrays were formed on the substrate,
which were further annealed at 90°C for 15 min for better
crystallization.

Structural analysis and device characterization
The compositions and morphologies of the PNW arrays
were characterized by X-ray diffraction (XRD, X-Pert
PRO MPD, PANalytical) and field emission scanning
electron microscopy (FESEM, Hitachi SU8020). The ab-
sorption spectrum was recorded on an ultraviolet–visible-
near-infrared (UV–NIR) spectrophotometer (Cary 5000).
The surface morphology and the topographic profiles of
the DVD-R master template, the PDMS template and the
obtained PNW arrays were observed by atomic force
microscope (AFM, Dimension Icon, Bruker).
For the optoelectronic characterization of the PNW

arrays, parallel Au (50 nm) electrodes with a channel
width of 18 µm were deposited onto the opposite ends of
the NWs by electron beam evaporation through a lab-
built shadow mask. Optoelectronic characterization was
conducted on a semiconductor characterization system
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(Keithley 4200-SCS) equipped with a monochromator
(SP 2150, Princeton Co.) under ambient conditions at
room temperature. The laser diode with a wavelength of
520 nm (LP520-SF15) was used as light sources and the
power intensity was carefully calibrated using a power
meter (Thorlabs GmbH., PM 100D) before measurement.

RESULTS AND DISCUSSION
In this strategy, a piece of commercial DVD-R with na-
noscale tracks was used as the master template (the in-
ternal structure is schematically shown in Fig. S2). The
PDMS template with nanochannels was formed by cast-
ing a mixture of PDMS precursor and cross-linker onto
the DVD-R master template and therefore decently re-
plicating the nanostructures in the DVD-R master tem-
plate. The detailed fabrication of well-aligned PNW
arrays can be learned from Fig. 1a and the Experimental
Section. As depicted in the steps II–III of Fig. 1a, when
the PDMS template with nanoscale grooves was gently
imprinted onto the substrate, the solution on the sub-
strate would be redistributed and confined in the na-

nochannels formed between the PDMS template and the
substrate. The triple-phase contact line was formed at the
ends of the nanochannels, where the nucleation of per-
ovskite molecules would occur due to the high surface
energy [34]. In the steps IV–V, with the slow evaporation
of the solvent, more perovskite molecules in the solution
would gradually precipitate out, which would then self-
assemble preferentially along the nanochannels, leading
to well-aligned PNW arrays [31].
In this study, the decent replication of the nano-

structures in the DVD-R master template is vitally im-
portant for the successful fabrication of well-defined
PNW arrays. To evaluate the effectiveness of the DVD-R-
assisted NCG strategy, the surface morphologies of the
DVD-R master template and the obtained PDMS tem-
plate were compared. Fig. 1b and c present the AFM
images of the DVD-R master template and the PDMS
template, where periodic structures with uniform di-
mension can be easily observed. As a matter of fact, these
periodic gratings are also reflected by the distinct color on
both DVD-R master template and the NCG template

Figure 1 Fabrication of the PNW arrays through a DVD-R-assisted NCG strategy. (a) Schematic illustration of the preparation process for the NCG
strategy. AFM images of (b) a representative DVD-R master template and (c) the prepared PDMS template. The insets show the corresponding optical
photographs. (d) Topographic profiles across the dotted line in panels (b) and (c).
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under sunlight illumination, which should be ascribed to
the light-matter interaction (the insets of Fig. 1b, c).
According to the corresponding topographic profiles in
Fig. 1d, the depth, full width at half maximum (FWHM)
and period of the NCG template is about 110, 450 and
760 nm, respectively, which are very close to those of the
master template (120, 470 and 760 nm), indicating that
the NCG template has replicated the nanostructures of
the master template.
The PNW arrays derived from the NCG strategy are

characterized by highly ordered arrangement of the na-
nostructures with nearly identical dimension and mor-
phology. Taking MAPbI3 for example, when using
0.25 mol L−1 perovskite solution as precursor, very uni-
form and well-aligned NW arrays can be observed in the
whole field of view (Fig. 2a). The large-scale and homo-
geneous deposition of ordered PNW arrays on the
1 × 1 cm2 substrate is confirmed by the optical photo-
graph shown in the inset of Fig. 2a, which exhibits shiny
green because of light interference of the well-aligned
nanogratings [32]. Further high-magnification SEM
images (Fig. 2b, c) reveal that the obtained PNWs have
uniform morphology and smooth surface without any
apparent defect or distortion, which means that these
samples are superior to those previously prepared by the
imprinted method [17]. The width and interval of the
PNWs is about 430 and 330 nm, respectively, which are
smaller than those of the PDMS template due to
shrinkage in volume after evaporation. However, the
period of the nanograting structures is consistent with
that of the nanochannels in the PDMS template (760 nm),
verifying the confined growth of PNWs. The XRD pattern
of the obtained PNW arrays in Fig. 2d exhibits only two
remarkable diffraction peaks located at 14.27° and 28.56°,
due to (110) and (220) crystalline planes of MAPbI3, re-
spectively, suggesting the good crystallinity and pre-
ferential orientation along the [110] direction [18].
Energy-dispersive X-ray spectroscopy (EDS) element
mappings (Fig. 2e) reveal that both Pb and I elements are
homogeneously distributed in an individual MAPbI3 NW.
The atomic ratio of I/Pb is calculated to be about 2.88 (see
Fig. S3), which is very close to the stoichiometric ratio of
MAPbI3. Pb or I element can hardly be clearly identified
in the region between two adjacent nanowires, confirm-
ing the confined growth of PNW array. The AFM image
and height profile in Fig. 2f show that all the NWs have a
uniform height of about 65 nm, which is lower than the
depth of the nanochannels in the PDMS template. We
believe this should be ascribed to the evaporation of the
solvent confined in the nanochannels of the PDMS

template.
It is noteworthy that the concentration of the precursor

solution can directly determine the growth of the PNW
arrays in the current DVD-R-assisted NCG strategy [35].
As illustrated in Fig. S4, while the period of PNW arrays
remains to be about 760 nm for other concentrations of
MAPbI3 precursor solution, the width and the morphol-
ogy of the NWs vary greatly. For instance, when the
concentration decreases from 0.5 to 0.125 mol L−1, the
width of the NWs will decrease from 630 to 330 nm (see
Fig. S4a–c). This is reasonable as relatively small quantity
of perovskite solute would be confined in the na-
nochannels at low concentrations. When the concentra-
tion of perovskite precursor solution further decreases to
0.03 mol L−1, discontinuous PNW arrays will be obtained
due to the shortage of solute (see Fig. S4e). These results
demonstrate that 1D PNWs with controllable width can
be obtained by adjusting the concentration of the pre-
cursor solution.

Figure 2 Characterizations of the PNW arrays. (a) Low-, (b) medium-,
and (c) high-magnification SEM images of MAPbI3 NW arrays on SiO2/
Si substrate. The inset in panel (a) exhibits the optical photograph of the
MAPbI3 NW arrays. (d) XRD pattern of the obtained MAPbI3 NW
arrays. (e) A magnified SEM image and corresponding EDS elemental
mapping of a single MAPbI3 NW. The scale bar is 500 nm. (f) AFM
image (top panel) and the height profile (below panel) of the PNW
arrays.
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In addition to the above advantages in controlling the
diameters of the PNWs, the present NCG strategy also
allows the growth of various PNWs (e.g. MAPbBr3,
MAPbCl3, FAPbBr3, FAPbCl3 and all-inorganic per-
ovskites such as CsPbI3 and Cs3Cu2I5) on SiO2/Si sub-
strate. The corresponding SEM images (Fig. 3a–f) and
XRD patterns (Fig. S5) confirm that the as-obtained
samples are all composed of well-aligned PNW arrays
with good crystallinity and preferential crystallographic
orientation [20,36–38]. Significantly, the PNW arrays can
also be grown on other rigid and flexible substrates in-
cluding glass, PP and PET, as long as these substrates are
hydrophilic after surface treatment. Fig. 3g–i show the
SEM images of the PNW arrays grown on different
substrates, from which well-aligned NW arrays with
smooth surface and uniform morphology are observed.
Like the PNW arrays on SiO2/Si substrate, similar shiny
color due to strong light interference can be observed for
all the obtained PNW arrays, indicative of formation of
large-area well-aligned nanograting structures. The ex-
cellent adaptability of this method for substrates stems
from the good flexibility of PDMS material, which allows
it to form intimate contact with the underlying substrate
[39,40]. In addition, within the nanochannel, the slow
volatilization of solvent can facilitate the gradual pre-

cipitation and deposition of the perovskite molecules on
the substrate, which is vitally important for the growth of
high-quality PNW arrays.
Various studies have shown that high-quality, crystal-

lographically orientated nanostructures may provide a
direct axial transportation path for the charged carriers,
which may facilitate their applications in optoelectronic
devices [20,41,42]. In light of this, we then assembled
photodetectors based on the well-aligned MAPbI3 PNW
arrays, in an effort to explore their potential applications
for optoelectronic devices. Fig. 4a illustrates the device
geometry of a typical photodetector based on MAPbI3
NW arrays and the optical photograph of a typical device
with a channel width of 18 µm (Fig. S6). It is seen that
once the device was illuminated by 520 nm incident light,
it exhibited remarkable photoresponse, with the photo-
current increasing monotonously as the incident light
power density increased from 3.48 µW cm−2 to
1.45 mW cm−2. This evolution is reasonable since more
photon-induced carriers would be generated at high in-
cident light power densities. The dependence of the net
photocurrent (Iph = Ilight − Idark, where Ilight is the photo-
current and Idark is the dark current) on power density (P)
can be described by using a general power law (Iph ∝ Pθ),
where the exponent θ is the empirical value reflecting the

Figure 3 The universality of the NCG strategy. Different kinds of PNW arrays including (a) MAPbBr3, (b) MAPbCl3, (c) FAPbBr3, (d) FAPbCl3,
(e) CsPbI3 and (f) Cs3Cu2I5 deposited on SiO2/Si substrate and MAPbI3 NW arrays deposited on (g) glass, (h) PP and (i) PET. The insets show the
corresponding optical photographs of the PNW arrays in panels (g–i). The scale bars are 5 µm.
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recombination of the photo-generated carriers and would
be determined by the linear relationship of incident light
power density and photocurrent (Fig. 4c) [43]. Fitting the
experimental result leads to a non-integral θ of 0.85,
signifying the complicated process of electron-hole gen-
eration, trapping and recombination loss during the
photodetection process [43,44]. Specifically, the device
displays steady and repeatable switching characteristics
between the high- and low-resistance states (Fig. 4d). The
dark current is around 0.3 nA while the current rises
sharply to 350 nA upon light illumination, yielding a high
Ilight/Idark ratio of about 1.2 × 10

3. Compared with the
polycrystalline thin film-based photodetector, the Idark in
this study is higher. This is understandable since the as-
fabricated PNWs are characterized by few grain bound-
aries which fail to suppress the dark current [11,17]. In
addition, photodetectors assembled from some other
PNW arrays, including MAPbBr3, MAPbCl3, FAPbBr3,
FAPbCl3, CsPbI3 and Cs3Cu2I5, have also exhibited well-
defined photoresponses (Fig. S7).
The responsivity (R) of the as-fabricated photodetector

was evaluated and can be given by R = Iph/PS, where S is
the effective device area [45]. R is calculated to be
20.56 A W−1 (net photocurrent Iph ≈ 2.3 nA, S ≈
5 × 10−5 cm2) under 520 nm light illumination (incident
light power density: 2.2 µW cm−2). According to the cal-

culated value of R, the specific detectivity (D*) for the
PNW arrays-based device is calculated to be 4.73 ×
1012 Jones by using the equation D* = RS1/2/(2eIdark)

1/2,
where e is the electron charge (1.6 × 10−19 C) [46]. Table 1
lists R and D* of the present device and other MAPbI3-
based photodetectors. It is seen that while the specific
detectivity is comparable to other NWs-based devices, the
responsivity is higher than most of devices listed in the
table [18,30,31], except for the one composed of NWs
derived from fluid-guided antisolvent vapor-assisted
crystallization method [22]. Such relatively good device
performance is related to the reduced grain boundary and
defects in the obtained PNW arrays. Both R and D* are
found to decrease as power density increases (Fig. 4e),
indicative of intensified recombination loss at relatively
high intensity [19]. In addition, the external quantum
efficiency (EQE), defined as the ratio between the number
of photoexcited electron-hole pairs and the number of
incident photons, has been calculated according to the
equation EQE = (hcR/eλ) × 100%, where h is the Planck
constant, c and λ represent the speed of light and the
incident light wavelength, respectively [45]. The value of
EQE reaches a maximum 4.89 × 103% (see Fig. S8), which
means that internal gain plays a significant role in such a
photoconductive device. Although it tends to decrease
with increasing power density, it exceeds 1000% under all

Figure 4 Optoelectronic properties of the PNW arrays. (a) Schematic illustration of the aligned MAPbI3 NW arrays-based photodetector.
(b) Current-voltage (I-V) curves of a typical photodetector in dark and upon 520 nm illumination with varied incident light power densities from
3.48 µW cm−2 to 1.45 mW cm−2. (c) Photocurrent as a function of the power density. (d) Time-dependent photoresponse of the device under 520 nm
light illuminations (1.45 mW cm−2) at the bias voltage of 1 V. (e) Dependence of responsivity and specific detectivity on the power density. (f) Spectral
response of the device in the wavelength range of 200–1000 nm.
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tested conditions. To further unveil the dependence of
responsivity on the wavelength of the incident light,
normalized spectral response of the photodetector was
recorded in the wavelength range of 200–1000 nm at a
fixed power density (50 µW cm−2). As we can see from
Fig. 4f, the device exhibits a broadband photoresponse in
the visible light region, but relatively weak photoresponse
for wavelengths longer than 800 nm, which is consistent
with previously reported results [18,22].
A number of 1D semiconductor nanostructures have

demonstrated promising application for polarization-
sensitive photodetectors, due to their anisotropic optical
absorption arising from the high aspect ratio and oriented
crystallization [47,48]. To further explore the possibility

of current well-aligned MAPbI3 NW arrays for polariza-
tion-dependent detection application, the optoelectronic
property was then studied by shining a polarized light
that is generated using a polarizer and can be continually
rotated to change the polarization angle of the incident
light. Apparently, the photocurrent exhibits a strong de-
pendence on the polarization angle (Fig. 5b, c). The
maximum photocurrent emerges with the polarization
angle of 0° when the polarization direction is parallel to
the axial direction of the PNW. With the increase of the
polarization angle, the photocurrent gradually decreases
until it achieves a minimum value at the polarization
angle of 90°. Further increase of polarization angle leads
to a continuous increase in photocurrent until the po-

Table 1 Comparison of the performance between our photodetector and other MAPbI3-based devices

Device structure Measurement conditions R (A W−1) D* (Jones) Ref.

MAPbI3 MW V = −5 V; λ = 420 nm, 1 µW cm−2 13.57 5.25 × 1012 [31]

MAPbI3 NW V = 1 V; λ = 650 nm, 4 µW cm−2 0.85 2.5 × 1012 [30]

MAPbI3 NW V = 1 V; λ = 530 nm, 2.5 nW cm−2 4.95 2 × 1013 [18]

MAPbI3 NW V = 5 V; λ = 550 nm, 0.1 µW cm−2 1.25 × 104 1.73 × 1011 [22]

MAPbI3 NW V = 1 V; λ = 520 nm, 2.2 µW cm−2 20.56 4.73 × 1012 Our work

Figure 5 Application in the photodetection of polarized light. (a) Schematic diagram of measurement configuration for the polarization photo-
detection. (b) I-V curves under incident light with different polarization angles. The polarization angle (θ) is defined as the angle between the incident
light polarized direction and the axial direction of the PNW arrays. (c) Time-dependent photoresponses under incident light with different polar-
ization angles. (d) Normalized photocurrent as a function of the polarization angle θ. The unity corresponds to the photocurrent with the polarization
angle of 90°.
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larization angle reaches 180°. Normalized polarization-
dependent photocurrent is depicted in Fig. 5d, which
exhibits a decent cosine wave and illustrates a polariza-
tion ratio of 2.2. This value is higher than that of oleic
acid-passivated single-crystalline MAPbI3 NWs (1.3) [18]
and comparable to those of inorganic single-crystalline
CsPbBr3 NWs (2.6) [19] and β-CsPbI3 NWs (2.68) [44].

CONCLUSIONS
In summary, we have demonstrated a DVD-R-assisted
NCG strategy for the facile and versatile fabrication of
large-scale well-aligned PNW arrays with preferential
crystallographic orientation by directly growing the per-
ovskite precursor within the nanochannel. Without the
assistance of a traditional photolithography process, this
strategy shows excellent compatibility which allows the
controlled growth of various PNWs on both rigid and
flexible substrates. Further analysis reveals that the pho-
todetector based on MAPbI3 NW arrays exhibits obvious
photoresponse properties with a responsivity of
20.56 A W−1 and specific detectivity of 4.73 × 1012 Jones
upon 520 nm illumination, respectively, which are much
better than previously reported values. This relatively
good optoelectronic performance should be attributed to
the high-quality crystallinity and the highly oriented 1D
nanostructure which provide an effective transport
pathway for the photogenerated carriers. Meanwhile, the
PNW array photodetector is also very sensitive to polar-
ization light, with a polarization ratio of 2.2. The pro-
posed NCG strategy proves to be a cost-efficient and
effective method for fabrication of high-quality PNW
arrays with potential applications in integrated optoelec-
tronic devices and systems.
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纳米通道限域生长制备取向生长的钙钛矿纳米线
阵列及其在偏振光探测方面的应用
黄瑞1, 林笛婳1, 刘佳音1, 吴春艳1*, 吴翟2, 罗林保1*

摘要 有序排列、取向生长的钙钛矿纳米线阵列的合成通常需要
复杂的工艺条件和精密的仪器设备, 这不利于其广泛应用. 本文提
出了一种纳米通道限域生长的方法来制备钙钛矿纳米线阵列. 利
用场发射扫描电子显微镜、原子力显微镜和X射线衍射等分析手
段, 表征了纳米线阵列的形貌和晶体结构, 证明了该方法可用于在
各种衬底上制备大面积的具有取向生长特点的不同种类的钙钛矿
纳米线阵列. 基于MAPbI3纳米线阵列所制备的光电探测器光响应
优异, 响应度和比探测率分别为20.56 A W−1和4.73 × 1012 Jones.
此外, 由于所制备的一维钙钛矿纳米线结构的各向异性, 该光电探
测器还实现了对于偏振光的探测, 其偏振比为2.2.
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