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Research in the field of semiconductor nanowires (SNWs)
and nanotubes has been progressing into a mature sub-
ject with several highly interdisciplinary subareas such as
nanoelectronics, nanophotonics, nanocomposites, biosens-
ing, optoelectronics, and solar cells. SNWs represent a
unique system with novel properties associated to their
one-dimensional (1D) structures. The fundamental physics
concerning the formation of discrete 1D subbands, coulomb
blockade effects, ballistic transport, and many-body phe-
nomena in 1D nanowires and nanotubes provide a strong
platform to explore the various scientific aspects in these
nanostructures. A rich variety of preparation methods have
already been developed for generating well-controlled 1D
nanostructures and from a broad range of materials. The
present special issue focuses on the recent development
in the mechanistic understanding of the synthesis, the
studies on electrical/optical properties of nanowires and their
applications in nanoelectronics, nanophotonics, and solar-
energy harvesting.

In this special issue, we have several invited review
articles and contributed papers that are addressing current
status of the fundamental issues related to synthesis and
the diverse applications of semiconducting nanowires and
nanotubes. One of the papers reviews the progress of the
top-down approach of developing silicon-based vertically
aligned nanowires to explore novel device architectures and

integration schemes for nanoelectronics and clean energy
applications. Another paper reviews the recent develop-
ments and experimental evidences of probing the confined
optical and acoustic phonon in nonpolar semiconducting
(Si and Ge) nanowires using Raman spectroscopy. The
paper by K. Hiruma et al. spotlights the III–V semicon-
ductor nanowires and demonstrates selective-area metal
organic vapor phase epitaxy grown GaAs/In(Al)GaAs and
InP/InAs/InP nanowires with heterojunctions along their
axial and radial directions. The paper written by K. Tateno
et al. also reviews the vapor-liquid-solid (VLS-) grown core-
multishell Ga(In)P/GaAs/GaP nanowires on Si substrates
and introduces an interesting phenomenon of formation of
flat-top nanowires achieved by using small-sized Au particles
in one growth procedure.

The remaining papers illustrate the research on metal
oxides semiconducting materials which are well known for
wide band gap and transparent conducting properties. The
paper by N. Bao et al. reviews the transparent films of self-
assembled TiO2 nanotube arrays, bulk heterojunction solar
cells, ordered heterojunction solar cells, and liquid-junction
dye-sensitized solar cells. The paper by J. Pan et al. provides a
helpful review of the research activities focused on synthesis
of 1D SnO2 nanostructures and their devices applications
in gas sensing, lithium-ion batteries, and nanophotonics.
The paper by D. Gedamu et al. demonstrates the studies
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of different routes of fabrication of ZnO semiconducting
nanowires between microstructural contacts formed directly
on a silicon chip. The paper by C.-T. Liu et al. focuses on the
synthesis of ZnO-nanoparticles to fabricate a mask-free thin-
film transistor by ink-jet printing. The emerging process for
fabricating printable transistors with ZnO nanoparticles as
the active channel and Poly(4-vinylphenol) matrix as the gate
dielectric, respectively, suggests that the printable materials
and the printing technology enable the use of all printed low-
cost flexible displays for transparent electronic applications.
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