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PhysOrg.com, 28JAN2016

\ Aninterna-

tional team of
researchers (USA
- UC Berkeley,
Lawrence
Berkeley National
Laboratory,
Pennsylvania
State University,
Argonne National
Laboratory, UK) has recorded the first ever observa-
tions of rotating topologies of electrical polarization
that are similar to skyrmions. If these smoothly rotating
vortex/anti-vortex topologies prove to be electrical
skyrmions, they could find potential applications in
ultracompact data storage and processing, and could
also lead to the production of new states of matter and

The first ever observations of polar vortices ina
ferroelectic material could find potential applica-

tions in ultracompact data storage and processing
and the production of new states of matter.

PhysOrg.com, 28JAN2016

Researchers at Stanford University report that a modi-
fied nanoscale laser can be used to efficiently generate
guantum light for quantum communication. As the
guantum light is much weaker than the rest of the light
coming from the modified laser, they adapted an inter-
ference technique borrowed from 1930s-era radio
engineering to cancel the unwanted classical light so
that they could read the quantum signal much better.
TECHNICAL ARTICLE

Tags: Communications technology, Quantum science,
Featured Article

ADVANCED MATERIALS

PhysOrg.com, 29JAN2016

Researchers at Cornell University used organic block
copolymers to structure direct sol-gel niobium oxide
(Nb205) into three-dimensional alternating gyroid
networks by solvent evaporation-induced self-assembly.
They built two intertwined gyroidal network struc-
tures, and then removed one of them by heating in air at
450 degrees. These organic block copolymer materials
can help generate completely new superconducting
structures and composite materials, which may have
completely novel properties and transition tempera-
tures. TECHNICAL ARTICLE

PhysOrg.com, 29JAN2016

In this review article an international team of
researchers (Canada, USA - Purdue University) presents
a broad outline of the whole range of electromagnetic
effects observed using all-dielectric metamaterials:
high-refractive-index nanoresonators, metasurfaces,
zero-index metamaterials and anisotropic metamate-
rials. They discuss current challenges and future goals
for the field at the intersection with quantum, thermal
and silicon photonics, as well as biomimetic metasur-
faces. TECHNICAL ARTICLE

Science Daily, 28JAN2016

Researchers at Northwestern University have
developed a hybrid polymer which cleverly combines
the two types of known polymers: those formed

with strong covalent bonds and those formed with
weak non-covalent bonds, known as “supramolecular
polymers.” The integrated polymer offers two distinct
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“compartments” with which chemists and materials scien-
tists can work to provide useful features. Growing the two
types of polymers simultaneously generates a structure
that is completely different from the two grown separately.
TECHNICAL ARTICLE

Tags: Advanced materials, Materials science

AUTONOMOUS SYSTEMS & ROBOTICS

PhysOrg.com, 01FEB2016

A lJapanese firm said it would open the world’s first fully
automated farm with robots handling almost every step of
the process, from watering seedlings to harvesting crops,
but seed planting will still be done by people. The indoor
grow-house will start operating by the middle of 2017 and
produce 30,000 heads of lettuce a day and half a million
lettuce heads daily within five years.

Tags: Autonomous systems & robotics, S&T Japan

IEEE Spectrum, 29JAN2016

In an experiment at ETH Zurich’s Autonomous Systems
Lab, a multicopter is employed to autonomously explore a
given space.

Tags: Autonomous systems & robotics

BIOTECHNOLOGY

Fraunhofer (Germany), 01FEB2016

An international team of researchers (Germany, Israel,
Belgium, Norway, Spain, Switzerland, France) developed

a microreactor as part of an EU-funded collaborative
research project that enables cultured liver cells to be used
as test samples. Unlike animal testing, this novel method
enables the assessment of potentially toxic substances on
tissue in real time.

Tags: Biotechnology

COMMUNICATIONS TECHNOLOGY

PhysOrg.com, 29JAN2016

Researchers in Poland have shown that by using a suffi-
ciently large strain, it is possible to tailor the energy
spectrum of an iron atom to obtain a doubly degenerate
(magnetic) ground state. Such a state can be utilized
for storage and processing of quantum information.
TECHNICAL ARTICLE

Tags: Communications technology, Materials science, Quantum
science

PhysOrg.com, 29JAN2016

To better handle the glut of information, researchers

in France have developed a bandwidth variable trans-
mitter (BVT), which converts electronic signals to optical
signals—but with a bandwidth that can change depending
on need. It works without service interruptions, an
advantage known as being “hitless.” Nodes in the networks
have filtering functions that select and redirect signals,
adding another level of variability. And, the networks
themselves constantly evolve over time, as people add and
change those filtering functions.

Tags: Communications technology, S&T France

ENERGY

IEEE Spectrum, 01FEB2016

Researchers at Stanford University found a way to

encase each particle of silicon with a cage of graphene
that enables the silicon to expand and contract without
cracking. In a full-cell electrochemical test, the graphene-
infused silicon anodes retained 90 percent of their charge

Nanowerk, 29JAN2016

Researchers from five EU countries will be working on

an EU research project ‘lons4Set’ to provide energy for
Internet of Things. The energy-saving single electron
transistors have too little power available to interact with
the world outside their own chip hence the new chip will
contain FET (field effect transistors) in addition to SET
(single electron transistor) nanopillars so that the former
will be able to transmit the results of the SET operations to
other chips and devices.

Tags: Energy, S&T EU

PhysOrg.com, 27JAN2016

Researchers at the University of Southern California
developed a stable catalyst based on the metal ruthenium
that does not decompose at high temperatures. Along
with a few additional compounds, up to 79% of the CO,
captured from the air can be converted into methanol.
Initially the methanol is mixed with water, but it can be
easily separated out by distillation. The catalyst’s good
stability allows it to be reused over and over again for the

Tags: Energy
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In general we are least aware of what our minds do best.

ENVIRONMENTAL SCIENCE
Phase of the moon affects amount of rainfall

PhysOrg.com, 29JAN2016

According to researchers at the University of Washington
when the moon is overhead, its gravity causes Earth'’s
atmosphere to bulge toward it, so the pressure or weight of
the atmosphere on that side of the planet goes up. Higher
pressure increases the temperature of air parcels below.
Since warmer air can hold more moisture, the same air
parcels are now farther from their moisture capacity. The
relative humidity affects rain because lower humidity is

Physics World, 27JAN2016

Researchers from the University of Colorado, Boulder

have discovered gravity, or buoyancy, waves which have
extremely long vertical wavelengths and appear to be a
constant presence, being there every time the researchers
looked during a five-year study. The team believes that the
waves could affect weather and climate patterns, as well as

Tags: Environmental science, Climatology

IMAGING TECHNOLOGY

Science Daily, 29JAN2016

An international team of researchers (the Netherlands,
Germany) has shown that the complex wavefront shaping
technique together with a properly designed multimode
photonic crystal fibre allows the creation of a tightly
focused spot at the desired position on the fibre output
facet with a subwavelength beam waist. This paves the
way towards high-resolution endoscopic imaging via fibre
probes so thin that they could be inserted, for instance,
into tiny blood vessels not much thicker than a human hair.
TECHNICAL ARTICLE

Tags: Imaging technology
INFORMATION TECHNOLOGY

PhysOrg.com, 01FEB2016

Researchers working on Microsoft’s “Project Natick” tested
a prototype vessel on the ocean floor about a kilometer off
the US Pacific Coast for about four months last year. Data
from the experiment was still being analyzed but prelim-
inary results appear promising, according to Microsoft.

With about half of the world’s population living near large
bodies of water and a shift to accessing software hosted in
the Internet cloud, having datacenters submerged nearby
could save money and speed up access to information.
Tags: Information technology

PhysOrg.com, 28JAN2016

Google’s machine “learned” to play Go by analysing
millions of past games by professional human players and
simulating thousands of possible future game states per
second. This learning was combined with Monte Carlo tree
search approaches which use randomness and machine
learning to intelligently search the “tree” of possible future
board states. TECHNICAL ARTICLE

computers to recognize objects shown in photographs and
make sense of what'’s actually going on in such images.
Teaching computers to parse visual scenes is fundamen-
tally important for artificial intelligence. It might not

only spawn more useful vision algorithms, but also help
train computers to better understand the real world and
communicate more effectively, because language is so
intimately tied to representation of the physical world.
Tags: Information Technology, Artificial intelligence

MICROELECTRONICS
A HIGHWAY FOR SPIN WAVES

Nanowerk, 01FEB2016

Magnetic spin waves could be the future information
carriers as they are faster than electronic charge carriers
and use less power. Researches in Germany have
developed a method for controlling the propagation of
these information carriers at the nano level in a targeted
and simple way. They have thus created a basis for nanocir-

Science Daily, 28JAN2016

Researchers in South Korea used electrohydrohynamic
nanowire printing, which directly prints highly-aligned
nanowire array on a large scale into the fabrication of
microminiature memristors, with cross-bar-shaped
conductive Cu nanowires jointed with a nanometer-scale
CuxO layer. The device exhibited excellent electrical
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performance with reproducible resistive switching
behavior. They printed memristor array with various
shapes to serve as a basic building block for wearable
electronics.

Tags: Microelectronics

Nanowerk, 28JAN2016

An international team of researchers (the Netherlands,
Sweden, USA - Stanford University) has shown that a
very efficient vertical charge transport in semiconducting
polymers is possible by controlled chain and crystallite
orientation. These pioneering results, which enhance
charge transport in polymers by more than 1,000 times,
have implications for organic opto-electronic devices. The
research may open up a route to produce more efficient
organic electronic devices with vertical charge transport
without requiring chemical modification of the polymer.
TECHNICAL ARTICLE

Tags: Microelectronics

Featured Resource

An English language website highlighting some
of the best research in the Asia-Pacifc region
as well as links to local language websites.

PhysOrg.com, 28JAN2016

An international team of researchers (USA - MIT,
Brookhaven National Laboratory, Taiwan) has developed
a fabrication technique that enables significantly different
materials to be deposited in the same layer. They have
built chips with working versions of all the circuit compo-
nents necessary to produce a general-purpose computer.
The technique also has implications for the devel-
opment of tunneling transistors and, potentially, for the
integration of optical components into computer chips.
TECHNICAL ARTICLE

Nanotechweb, 28JAN2016

An international team of researchers (France,
Switzerland, UK, Germany) report that they have
observed nanoscale chiral skyrmions at room temper-
ature. Skyrmions could be used to make ultrahigh-density
data storage technologies and nanodigital electronic

devices with greatly improved data transfer speeds and
processing power. Skyrmions would retain information even

Tags: Microelectronics, Information technology

NEUROSCIENCE

PhysOrg.com, 28JAN2016

An international team of researchers (Russia, Italy) has
created a neural network based on polymeric memristors,
devices that can potentially be used to build fundamen-
tally new computers. These networks are able to learn
and perform specified logical operations. According to
the researchers, these developments have applications in
systems for machine vision, hearing, and other sensory
organs, and also intelligent control systems for various

Tags: Neuroscience, Artificial intelligence

QUANTUM SCIENCE

American Physical Society Spotlight, 27JAN2016

An international team of researchers (Australia, Germany)
has measured the equation of state for fermionic atoms in
2D which reveals the peculiar nature of 2D, where quantum
mechanics can fundamentally change the character of inter-
actions. It provides an important benchmark for theories of
two-dimensional interacting systems. This knowledge can
be used to develop theories of strongly interacting fermions,
and it can provide a basis for describing phenomena beyond

Tags: Quantum science

S&T POLICY

Next Big Future, 31JAN2016

According to estimates in the draft 13th Five-Year Plan,
China s likely to add five or six nuclear reactors every year
from 2016 to 2030. By then, nuclear power will account for
8 to 10 percent of the total energy mix. Its current share

is about 2 percent. China is seeking to develop indigenous
reactor technologies.

Tags: S&T policy, Nuclear energy, S&T China

Next Big Future, 29JAN2016

China wants the code of conduct to specify five things:
1. Compliance with the UN Charter and other universally
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recognized basic norms governing international
relations, 2. Respect for the cyberspace sovereignty of
each state, 3. Resolution of international disputes in this
field by peaceful means, 4. Cyberspace only to be utilized
for activities for the maintenance of international peace
and security, 5. Cyberspace should not be used as a
means to interfere in the internal affairs of other states
or to the detriment of the latter’s national interests.
Tags: S&T policy, S&T China

SCIENCE WITHOUT BORDERS

MIT Technology Review, 26JAN2016

Marvin Minsky’s 1969 book “Perceptrons” highlighted
important problems that needed to be overcome

in order to make neural networks more useful and
powerful; Minsky often argued that a purely “connec-
tionist” neural network-focused approach would never
be sufficient to imbue machines with genuine intel-
ligence. Indeed, many modern-day Al researchers,
including those who have pioneered work in deep
learning, are increasingly embracing this same vision.
Tags: Science without borders, Artificial intelligence

SENSORS

PhysOrg.com, 28JAN2016

Although high speeds can be detrimental for invisibility
cloaks, an international team of researchers (Germany;,
New Zealand) showed that for light with the right
frequency moving in the right direction, the harmful
relativistic effects will cancel out, and perfect cloaking
can still be achieved. However, this cloaking is now
inherently “non-reciprocal”. They showed that there
are infinitely many combinations of light frequency and
direction that can be cloaked at any given relativistic
velocity. The results will help scientists better under-
stand the abilities and limitations of invisibility cloaks.
TECHNICAL ARTICLE

Tags: Sensors

Science Daily, 28JAN2016

An international team of researchers (USA - University

of lllinois at Urbana-Champaign, Georgia Institute of
Technology, Japan) has developed a new type of origami
tube that is reconfigurable to many different cross sections.
They developed a mathematical theory that goes along
with it that allows us to design the tubes and predict how
they can be reconfigured or reprogrammed. Among the
potential applications are reconfigurable tubes that could
carry electromagnetic energy and function as antennas.
Different folds would allow them to operate at different
frequencies, an application with potential military and
commercial interest. In practical applications, the tubes
would be made from flexible polymers or other materials.
TECHNICAL ARTICLE

Technology Org, 27JAN2016

The sensor developed by researchers in Denmark can be
mounted on wind turbine blades to detect, among other
things, small changes in vibration patterns, which may

be early signs of a defective blade. An ordinary electric
sensor cannot be used on wind turbine blades, as it can
cause lightning strikes which will destroy the sensor and
probably also damage the blade. The sensor is also suitable
for use in the oil and gas industry.

Tags: Sensors =
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