QuantumInformation Long-Distance

At the Niels'Bohr Institute; University of Copenhagen, researchers have realized the
swap of-electron spins-between:distant quantum: dq4&7]

A guantumcircuit that.can unambiguously-test for information scrambling in an
experiment.could helpverify the calculations of quantusamputers .and-even:shed
more light on\what/happens to.quantum information when /it fallsinto'a black/hole.
[26]

Researchers at the University of Florence/andistituto dei-Sistemi,Complessijin Italy,
have recently proved that/ the invasiveness of quantum measuremenghinmot always
be detrimental. [25]

Now, researchersinthe UK and Israel.have created miniscule engines within-a block of
synthetic.diamond;and have shown:that-electronic superposition can:-boost their-power
beyond:that of classical devices./[24]

In the latest\wrinkleto/be/discared in.cubic boron: arsenide) the; unusual: material
contradicts thetraditional rules:that. govern: heat.conduction; according t0;anew
report by Boston College researchers:in/'today's: edition/of the jouiature
Communications]23]

Beyond the beauty of this'phenomenon; which connects heating-processes to topology
through an elegant quantization daw; the-results reported inthis;-work-designate
heating measurements as a powerful.and universal probe for exotic states.of matter.
[22]

"We studied two systems: ‘/a/BoE@stein .condensate with (100,000 atomsconfined:in a
cavity and.an optomechanical cavity that.confines light between two mirrors;HGabriel
Teixeira L.andi, grofessor.at the University jof Sdo: Paulo’s Physics InstituteU§P),
told. [21]

Search-engine entropy is thus important not only for-the efficigrt search-engines

and these using/them to find relevant information as-well as to the success-of the
companies:and otherbodies running such systems, but alsoto-those whorun:websites
hoping to be found and visited following asearch([20]



"We've experimentally confied the .connection between information in the classical
case and the quantum case;!" Murch said, "and we're;seeingthis-new effect of
information loss."[19]

It's well-known that when a,gquantum system is continuously measured;it freezes, i.e.,
it stops.changing;which:is:due to;a phenomenon called.the quantum Zeno effect. [18]

Physicists'have extended one:of the:most prominent fluctuation theorems; of classical
stodhastic thermodynamics,/ the:Jarzynski.equality, to quantum: field theory. [17]

In 1993, physicist LLucien Hardy proposed an experiment.showing that.there is.a’ small

[16]

Scientists at the University of Geneva (UNIGE), Switzerlantenly reengineered
their data processing, demonstrating that 16 million atoms were entangled in a-one
centimetre crystal. [15]

The fact that it is possible to retrieve this lost information reveals new insight into the
fundamental nature of quantum measurements, mainly by supporting the idea that
guantum measurements contain both quantum and classical components. [14]

Researcherslur the line between classical and quantum physics by connecting chaos
and entanglement. [13]

Yale University scientists have reached a milestone in their efforts to extend the
durability and dependability of quantum information. [12]

Using lasers to rake data storage faster than ever. [11]

Some threaedimensional materials can exhibit exotic properties that only exist in
"lower" dimensions. For example, in oiwmensional chains of atoms that emerge
within a bulk sample, electrons can separate into #& distinct entities, each carrying
information about just one aspect of the electron's identityspin, charge, or orbit. The
spinon, the entity that carries information about electron spin, has been known to
control magnetism in certain insulating materiad whose electron spins can point in
any direction and easily flip direction. Now, a new study just published in Science
reveals that spinons are also present in a metallic material in which the orbital
movement of electrons around the atomic nucleus is thiving force behind the
material's strong magnetism. [10]



