Waves with Metamaterials

For Jordan‘Raney,-assistantprofessor in the Department of Mechanical Engineering,and Applied
Mechanics; cuttingedge:science sometimes involves whacking arubber disc with-a-hanfd@jr.

Researchers at'Nanjing University in:China have.now made the first nanopore sensor that works
optically and does:not require any eledtal connections! [39]

An international research team around/physicist Wolfgang Lang:at the University of Vienna has
succeeded in producing .the.world's densest complex nano arrays ;for anchoring flux guanta, the
fluxons./[38]

Optical properties of materials are based on-their.chemisand the inherent subwavelength
architecture, although:the latter remainsto be characterized in depf87]

More than 100 years ago, Albert Eiresh and Wander Johannes de Haas discovered that:when
they useda:magnetic field to flip:the magnetic:state of aniron bar dangling from-athread, the
bar began:to rotate [36]

Researchers at'the/Max Born:institute: have now: generated directed.currents-at terahertz (THz)
frequencies; much higher.than the clock: rates of current electronics; [35]

Researchers at FriedriclexanderUniversitéat ErlangenNirnberg (FAU) lave developed a
simple yet-accurate:method for finding-defects:in-thedatest generation of silicon carbide
transistors. [34]

In 2017, /University, of ' Utah physicist:Valy Vardeny/called perovskite a/'miracle-material’ for an
emerging field of nexgeneration electronics; aled spintronics,;:and he's standing by that
assertion./ [33]

Scientists at/ Tokyo Institute /of Technology: proposed.new qudaB materials for;potential
spintronic applications,an;upcoming-technology that exploits-the spin of electrons. [32]

They do this by using "excitons; electlly neutral quasiparticles that-existin-insulators,
semiconductors:and in.someliquid81]

Researchersat ETH Zurich:have now deyeloped-a:ntethat makes it possible to couple such a
spin qubit strongly:to-microwave photon§30]

Quantum:dots that-emit entangled /photon pairs: ondemacolld be used in.quantum
communication networks[29]



Researchers successfully integrated the:systerdsnor atoms and,quantum dots.’ [28]

A teamof-esearchers including/U/of A engineering.and physics faculty has developed a new

method of detecting single /photons; or light particles; using: quantum:d@%s]

Recentresearch from :Kumamoto:University inrdapan has revealed that polyoxometalates

(POMSs), typically:used for catalysis; electrochemistry, and:photochemistry, may also-beused in a

technigue/for.analyzing,quantum/dot (QD) photoluminescen@L)-emission:mechanisnj26]

Researchers have designed anew:type:oflaser called:arquantum dot ring:laser.that emits
red, orange;;and greelight. [25]

The world of nanosensors may be physically small, but the demand is large and growing,
with little sign of slowing. [24]

In a joint research project, scientists from the Max Born Institute for

Nonlinear Optics and Short Pulse Spectroscopy (MBI), the Technldohersitat Berlin
(TU) and the University of Rostock have managed for the first time to image free
nanoparticles in a laboratory experiment using a highintensity laser source. [23]

For the first time, researchers have built a nanolaser that uses ordyngle molecular
layer, placed on a thin silicon beam, which operates at room temperature. [22]

A team of engineers at Caltech has discovered how to use comphiprmanufacturing
technologies to create the kind of reflective materials that make safetgts, running
shoes, and road signs appear shiny in the dark. [21]

In the September 23th issue of the Physical Review Letters, Prof. Julien Laurat and his
team at Pierre and Marie Curie University in Paris (Laboratoire Kastler Brodg¢B)
report that they have realized an efficient mirror consisting of only 2000 atoms. [20]

Physicists at MIT have now cooled a gas of potassium atoms to several hanokejusis
a hair above absolute zero and trapped the atoms within a twalimensional sheet of
an optical latice created by crisscrossing lasers. Using a higkolution microscope, the
researchers took images of the cooled atoms residing in the lattice. [19]
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to a record low [18]
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rotate like an electron around a magnetic field. [17]

Physicists from Trinity College Dublin's School of Physics and the CRANN Institute,
Trinity College, have drcovered a new form of light, which will impact our

understanding of the fundamental nature of light. [16]
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Light from an optical fiber illuminates the metasurface, is scattered in four different
directions, and the intensities are measured by the fouretgors. From this
measurement the state of polarization of light is detected. [15] Converting a single
photon from one color, or frequency, to another is an essential tool in quantum
communication, which harnesses the subtle correlations between the subato
properties of photons (particles of light) to securely store and transmit information.
Scientists at the National Institute of Standards and Technology (NIST) have now
developed a miniaturized version of a frequency converter, using technology sinalar
that used to make computer chips. [14]

Harnessing the power of the sun and creating lighérvesting or lightsensing devices
requires a material that both absorbs light efficiently and converts the energy to highly
mobile electrical current. Findinghe ideal mix of properties in a single material is a
challenge, so scientists have been experimenting with ways to combine different
materials to create "hybrids" with enhanced features. [13]

Condensednatter physicists often turn to particldike entities called quasiparticles
such as excitons, plasmons, magmre explain complex phenomena. Now Gil Refael
from the California Institute of Technology in Pasadena and colleagues report the
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half-matter quasiparticle that has special topological properties and might be used in
devices to transport light in one direction. [12]

Solitons are localized wave disturbances that propagate without changing shape, a
result of a nottinear interaction that compensates for wave packet dispersion. Individual
solitons may collide, but a defining feature is that they pass through one another and
emerge from the collision unaltered in shape, amplitude, or velocity, but with a new
trajectory reflecting a discontinuous jump.

Working with colleagues at the HarvardMIT Center for Ultracold Atoms, a group led by
Harvard Professor of Physics Mikhail Lukin and MIT Professor of Physics Vladan Vuletic
have managed to coax photons into binding toget to form moleculeg a state of

matter that, until recently, had been purely theoretical. The work is described in a
September 25 paper in Nature.

New ideas for interactions and particles: This paper examines the possibility to origin the
SpontaneoushBroken Symmetries from the Planck Distribution Law. This way we get a
Unification of the Strong, Electromagnetic, and Weak Interactions from the interference
occurrences of oscillators. Understanding that the relativistic mass change is the result
of themagnetic induction we arrive to the conclusion that the Gravitational Force is also
based on the electromagnetic forces, getting a Unified Relativistic Quantum Theory of all
4 Interactions.
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