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cusing, and clear images were taken with
the lens focused to 10 cm and infinity.

The multilayering of the polymer
actuator is an essential feature which

enables it to operate at voltages compat-
ible with hand-held electronics. Together
with the fact that they can be easily mi-
crofabricated in wafer-sized arrays, these

liquid lenses have considerable potential
for use in commercial devices, according
to the researchers.

Tobias Lockwood

Bi,,TiO,, nanocrystals prepared
by electrochemical synthesis
exhibit excellent photocatalytic
ability under visible light

Ithough titania (TiO,) is a good

photocatalyst, its use is limited to
the ultraviolet range and thus cannot
be used in the visible solar light range.
Bi,,TiO,, has emerged in recent years
as a promising alternative that may be
used in the visible range. However, cur-
rent methods to synthesize Bi,,TiO,,
are not well-suited to prepare ultrafine,
well-dispersed, crystalline nanopar-
ticles that are desired for photocatalytic
applications. Recent work from the
China Building Materials Academy in
Beijing has resulted in a new electro-
chemical route to prepare well-dispersed
Bi,,TiO,, nanocrystals.

Current solid-state synthesis and
wet chemical methods used to prepare
Bi,,TiO,, require high temperature pro-
cessing or special equipment that yield
large-sized aggregated crystals which
are at best sub-optimal for photocata-
Iytic applications. Reporting in the May
issue of the Journal of the American
Ceramic Society (DOI: 10.1111/5.1551-
2916.2011.04505.x; p. 1336), C. Gao,
J. Ma, and co-workers prepared
Bi,,TiO,, nanoparticles by precipita-
tion in an electrolytic solution using Bi
and Ti plates as the anode and cathode,
respectively. Adjusting the concentra-
tion of H;PO, in the electrolyte caused
a change in nanoparticle dispersion.

Electron microscopy revealed that a
pure body-centered cubic (bcc) phase
was formed in the absence of H,PO,
where the nanoparticles agglomerate
into 2-3 pum spheres. However, increas-

ing the concentration of H;PO, increased
the fraction of the face-centered cubic
(fcc) phase with a concomitant weaken-
ing of the interparticle adhesion resulting
in a well-dispersed Bi,,TiO,, nanopar-
ticle mixture of bee and fee phases.
UV-vis absorption spectra of the
prepared samples revealed absorption
onset wavelengths exceeding 500 nm,
exhibiting good response in the visible
light region. The Bi,,TiO,, particles also
efficiently degraded an RhB dye under
visible light facilitated by the high spe-
cific surface area of the well-dispersed
nanosized particles. Thus, electrochemi-
cal synthesis of Bi,,TiO,, nanoparticles
offers a promising new route to prepare
photocatalysts that are responsive to so-
lar light, according to the researchers.
Kaushik Chatterjee

Numerical simulations predict
ultrasmall subwavelength
plasmonic cavity

lasmonic lasers (also called nano-

lasers), proposed about a decade
ago, as well as other high-performance
photonic devices, such as single-photon
devices, require ultrasmall cavities. In
contrast to diffraction-limited dielectric
cavities, plasmonic cavities have reso-
nant modes with subwavelength mode
volumes. Although plasmonic lasing
has been demonstrated, further mode-
volume reduction is required for the high
density integration of plasmonic devices.
Toward this goal, S.-H. Kwon of Chung-
Ang University in South Korea along
with H.-G. Park and co-researchers at
Korea University have proposed a novel
plasmonic cavity and used numerical
simulations to demonstrate mode vol-

umes an order of magnitude smaller than
previously achieved.
As reported in the

excited at the nanorod—silver interface
by optical pumping through the sapphire

June 1 issue of Optics
Letters (DOI:10.1364/
OL.36.002011; p.
2011), Kwon, Park, and
co-researchers designed
a plasmonic cavity
consisting of a silver-
covered, rectangular
(100 nm x 200 nm)
nanorod, composed of
high- and low-index
dielectric materials (re-
fractive indices n of 3.4

¥
X

s

Ag
e
§:
?/

w
sapphire

and 1.5, respectively),
atop a transparent sap-
phire substrate (see Fig-
ure 1). The researchers
reasoned that surface
plasmon polaritons

Figure 1. A schematic diagram of the surface
plasmon polariton (SPP) cavity —a silver-covered
dielectric nanorod consisting of a high-index material
(dark grey) on top of a low index material (blue)—
placed on a sapphire substrate.

(SPPs) can be efficiently
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complete
characterization

Science continues to challenge the limits of material properties and
capabilities. Whether improving conventional materials, such as tungsten
alloys, or probing the potential of carbon fiber nanotechnology, our
instruments and expertise help scientists characterize and confirm
complex chemistries and unique structures. Our comprehensive offering
includes innovative imaging and spectroscopy, industry-leading data
management and proven method development. All designed to help
provide deeper insights and more confident decisions as you drive bold
progress in the materials of tomorrow.
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Figure 2. (a) The electric field intensity profile of the excited SPP
mode within the SPP cavity. (b) The band diagram for the SPP
mode corresponding to (a) shows allowed and forbidden regions

drawn along the z-axis.

forbidden
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mechanism. Two-
dimensional di-
electric core—metal
shell waveguides
(100 nm x 200
nm) displayed cut-
off frequencies of
926 THz and 2072
THz forn=3.4 and
1.5, respectively,
but cutoff fre-
quencies can also
be controlled by
varying the wave-
guide width and
depth. The simu-
lated electric field
intensity profile
confirms that SPPs

substrate. Strong SPP confinement is ex-
pected at the high-index dielectric—silver
interface because of the large frequency
gap between the SPP modes at the high-
index dielectric—silver and low-index
dielectric—silver interfaces.
Finite-difference time-domain
(FDTD) simulations with 1-nm spatial
resolution were used to quantify the

are strongly confined at the dielectric—
silver interface, with the electric field
normal to the interface.
Three-dimensional FDTD simula-
tions of the SPP cavity (with a dipole
emitter 1 nm away from the silver side-
wall to excite an SPP mode) were used
to show that the SPPs are confined by
two mechanisms—by metal reflection

(at the upper end of the high-index di-
electric, as expected) and by the frequen-
cy mode gap (at the lower end of the
high-index dielectric). A band diagram
of the fundamental SPP mode (see Fig-
ure 2) shows that when a given mode
frequency is between the cutoff frequen-
cies of the high- and low-index dielectric
waveguides, the SPP mode is confined
to the high-index dielectric interface. In
addition, mode-gap confinement allows
deep subwavelength SPP confinement
(with mode volumes of 0.0038(\/2n)* =
0.000012 A,*) and enables efficient light
excitation and collection through the
sapphire substrate.

The researchers said, “Our SPP cavity
with a large Purcell factor and ultrasmall
mode volume is a strong candidate for
high efficiency single-photon sources,
low-threshold lasers, and ultrafast lasers
using quantum wells or quantum dots.
In addition, the SPP confinement mecha-
nisms will also be useful in the solid-
state cavity quantum electrodynamics
experiments based on the GaAs mate-
rial systems.”

Steven Trohalaki

MRS @mm&@nﬁ
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The Materials Research Society (MRS) and
Cambridge University Press proudly announce
MRS Communications, a new full-color, high-impact
journal focused on groundbreaking work across the broad
spectrum of materials research.

MRS Communications offers a rapid but rigorous peer-
review process and time to publication. Leveraging its
access to the far-reaching technical expertise of MRS
members and leading materials researchers from around the
world, the journal builds its foundation of excellence on an
experienced and highly respected board of Principal Editors
and reviewers. Hosted on the cutting-edge Cambridge
Journals Online (CJO) platform, the journal features a robust
suite of author and reader services, as well as an aggressive
production schedule that will bring your article to online
publication and a global audience within a target 14-day
process from acceptance. MRS Communications launches
with an immediate reader/subscriber base including almost
16,000 MRS members and over 2,500 academic, industrial
and government libraries worldwide.

Major article types for MRS Communications include:

Rapid Communications
Ultra-Rapid Communications
Prospectives Articles
Editorials

Commentaries
Correspondence

Manuscripts are solicited in the following topical
areas, although submissions that succinctly describe
groundbreaking work across the broad field of materials
research are encouraged.

Biomaterials and biomimetic materials
Carbon-based materials

Complex oxides and their interfaces

Materials for energy storage, conversion

and environmental remediation

Materials for nanophotonics and plasmonic devices
Materials theory and computation

Mechanical behavior at the nanoscale
Nanocrystal growth, structures and properties,
including nanowires and nanotubes
Nanoscale semiconductors for new electronic
and photonic applications

New materials synthesis, templating

and assembly methods

New topics in metals, alloys and transformations
Novel and /n-situ characterization methods
Novel catalysts and sensor materials

Organic and hybrid functional materials
Quantum matter

Surface, interface and length-scale effects

on materials properties
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