Seeing the Quantum World

JILA:scientists have invented ainew imaging technique that produces/rapid; precise
measurements of quantum-behavior in;an-atomic clock in the form of A@atant visual
art. [35]

The wunique platform;which:is-referred-as/all microscope, combines the sensitivity.and
high time-resolution of phaseimaging with thepecificity and high spatial resolution /of
fluorescence microscopy. {34]

The experiment relied on a solitonfrequency comb generated in/a-baiged optical
microresonator made from silicon nitride. [33]

This scientific achievement toward: more precise control.and monitoringight is highly
interesting for miniaturizing optical devices for.sensing:and;signal processiBg]

It may seem like such optical-behavior wouldquire bending the rules /of physics;but in
fact, scientists:at MIT,/Harvard University; and elsewhere have now demonstrated that
photons.can indeedbe made to interacan accomplishment/that could,open a:path
toward usingphotons in;quantum.computingf mot in light sabers[31]

Optical highways for light.are at the heart/of modern communications. Butwhen it comes
to guiding individual blips of lightcalled photons; reliable transit:is far less common. [30]

Theoretical physicists propose to use negative interference to control heat flow in
guantum deviceg29]

Particle physicists are studying ways to harness thepower of the quantum:realm to
further their research. [28]

A collaboration between/the lab/of Judy Cha; the Carol and Douglas Melamed Assistant
Professor of Mechanical Engineering & Materials Sciepand IBM's'Watson-Research
Center.could help make apotentially revolutionary. technology more viable for
manufacturing.[27]

A fundamental barier to scaling.quantum computing:machines is/'qubitiinterference:" In
new research published:iBcience! Advances; engineers/and physicists fRigetti
Computingdescribe a breakthrough/that can.expand the size of practigabntum
processors byreducing interferende6)

The search;and manipulation /of novel properties emerging from the quantum nature of
matter couldlead to nextgeneration electronics:and quantum computers.;[25]


https://www.rigetti.com/
https://www.rigetti.com/

A research team:from/'the Department of Energy's Lawrence Berkeley National
Laboratory (Berkeley Lab) has found the first evidence tlaashaking motion in the
structure of an-atomically: thin/ (2D) material possesses a naturally occurring circular
rotation. [24]

Topological effects; such asthose found in:crystals whose surfaces conduct electricity
while their bulk does:not; have-been an excitingio of physics research in recent.years
and were'the subject /of the 2016 Nobel Prize in phygi3]

A new technique developed by MIT researchers reveals the inner details of photonic
crystals, synthetic materials whose exotic optical properties are the subject of
widespreadresearch. [22]

In experiments at SLAC, intense laser light (red) shining through a magnesium oxide
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LCLS works like an extraordinary strobe light: Its ultrabrightpays take snapshots of

materials with atomic resolution and capture motions as fast as a few femtoseconds, or

millionths of a billionth of a second. For comparison, one femtosecond is to a second

what seven minutes is to the age of the universe. [20]
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Leiden physicists have manipulated light with large artificial atoms-salled quantum

dots. Before, this has only been accomplished with actual atoms. It is an important step
toward light-based quantum technology. [18]

In a tiny quantum prison, electros behave quite differently as compared to their
counterparts in free space. They can only occupy discrete energy levels, much like the
electrons in an atom for this reason, such electron prisons are often called "artificial
atoms". [17]

When two atoms ee placed in a small chamber enclosed by mirrors, they can
simultaneously absorb a single photon. [16]

Optical quantum technologies are based on the interactions of atoms and photons at the
single-particle level, and so require sources of single photdmat tare highly
indistinguishablez that is, as identical as possible. Current singleoton sources using
semiconductor quantum dots inserted into photonic structures produce photons that are
ultrabright but have limited indistinguishability due to charg@oise, which results in a
fluctuating electric field. [14]

A method to produce significant amounts of semiconducting nanoparticles for kght
emitting displays, sensors, solar panels and biomedical applications has gained
momentum with a demonstration byasearchers at the Department of



Energy's Oak Ridge National Laboratory. [13]

A source of single photons that meets three important criteria for use in quantum
information systems has been unveiled in China by an international team of physicists.
Based ora quantum dot, the device is an efficient source of photons that emerge as solo
particles that are indistinguishable from each other. The researchers are now trying to
use the source to create a quantum computer based on "boson sampling”. [11]

With the help of a semiconductor quantum dot, physicists at the University of Basel have
developed a new type of light source that emits single photons. For the first time, the
researchers have managed to create a stream of identical photons. [10]

Optical photons wuld be ideal carriers to transfer quantum information over large
distances. Researchers envisage a network where information is processed in certain
nodes and transferred between them via photons. [9]

While physicists are continually looking for ways tmify the theory of relativity, which
describes largescale phenomena, with quantum theory, which describes sraedlle
phenomena, computer scientists are searching for technologies to build the quantum
computer using Quantum Information.

In August 2013the achievement of "fully deterministic" quantum teleportation, using a
hybrid technique, was reported. On 29 May 2014, scientists announced a reliable way of
transferring data by quantum teleportation. Quantum teleportation of data had been
done before bt with highly unreliable methods.

The accelerating electrons explain not only the Maxwell Equations and the

Special Relativity, but the Heisenberg Uncertainty Relation, the WReaeticle Duality
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Theories.

The Planck Distribution Law of the electromagnetic oscillators explains the

electron/proton mass rate and the Weak and Strong Interactions by the diffraction

patterns. The Weak Interaction changes the diffraction patts by moving the electric

charge from one side to the other side of the diffraction pattern, which violates the CP
and Time reversal symmetry.

The diffraction patterns and the locality of the satfiaintaining electromagnetic

potential explains also the @antum Entanglement, giving it as a natural part of the
Relativistic Quantum Theory and making possible to build the Quantum Computer with
the help of Quantum Information.
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