Switching Electron Rroperties

Properties.of complex:materialsrare often determined by the interplay.of several electron
properties. TUWien!(Vienna) has now:succeeded in/disentangling this. fi3€gs.

Physicists -have found-"electron: pairing;"’a hallmark feature:of superconductivity, at
temperatures.and-energies well above-the craidhreshold\where superconductivity
happens[29]

It was athreehour nighttime road trip that capped off:a-journey-begun seven years ago.
[28]

Discovered:more/than 100 years ago,; superconductivity'continues: to captivate iscientists
who seek to/develop .components for highly efficient endrgpsmission, ultrafast
electronics or quantum bits for nexgeneration . computation. [27]

One of the greatest:mysteries in.condensed matter physics-is:.the exact relationship
between charge order and superconductivity in,cuprate superconductors; [26]

Cuprates'hold the record high perconducting temperature at:ambient pressure so far,
but understanding:theirssuperconducting:mechanism remains-one/of the:great/'challenges
of physical:sciences:listed as-one’ of 125:quests announc&dibnce[25]

Now, scientists at Tokyo:Institute/ of Technology (Tokyo Tech), the University of Tokyo
and Tohoku/ University report .curious mukstate transitions of these:superconductors in
which they change from superconductor to:special-metal.and then to insulafd4]

Researchers at the Zavoisky RPhysidachnical/ Institute.and the Souther8cientific
Center.0f RAS; in.Russia, have recently fabricated gRd3isuperconductors at'the
interface between:a ferroelectric BaSro 2TiOs film and an insulating parent compound
of LaCuQ. [23]

Scientists seeking to;understand.the-mechanism underlying superconductivity in ’stripe
ordered" cuprates - copperoxide materials with dternating areasof-electric charge and
magnetisne-discovered.an unusual metallic state/when attempting to-turn
superconductivity off[22]

This discovery:makes it clear that in-order to,understand the:mechanism behind the
enigmatic hightemperature superconductivity, of the: cupratebijs exotic’PDW state
needs to be taken into.account; and therefore -opens a new: frontier: in.cuprate research.
[21]



High-temperature (Tc):superconductivity typically develops from antiferromagnetic
insulators, and:superconductivity and ferromagnetisane always mutually-exclusive.
[20]

Scientistsat the U.S. Department/of Energy's-/Ames Laboratory have developed a'method
to accurately:measure/the"exact/edge” or-onset.at: which a magnetic field-enters a
superconducting material/ [19]

TU Wien’has now:made a:major/advance towardheeving this goal:and, at the.same

superconaucting at aroun
The emerging field of spintronics leverages electron spin and magnetization. [17]

The first known superconductor in which spi®/2 quasiparticles form Cooper pairs has
been created by physicists in the US and New Zealand. [16]

Now a team of researchers from the University odiMland (UMD) Department of
Physics together with collaborators has seen exotic superconductivity that relies on
highly unusualelectron interactions [15]

A group of researchers from institutions in Korea and the UnitStates has determined
how to employ a type of electron microscopy to cause regions within an-raged
superconductor to flip between superconducting and nRsaperconducting states. [14]

In new research, scientists at the University of Minnesota used adikstis-kind device to
demonstrate a way to control the direction of the photocurrent without deploying an
electric voltage[13]

Brown University resarchers have demonstrated for the first time a method of
substantially changing the spatial coherence of light. [12]

Researchers at the University of Central Florida have generated what is being deemed the
fastest light pulse ever developed. [11]

Physicists at Chalmers University of Technology and Free University of Brussels have now
found a method to significantly enhece optical force. [10]

Nature Communications today published research by a team comprising Scottish and
South African researchers, demonstrating entanglement swapping and teleportation of
orbital angular momentum ‘patterns' of light. [9]

While physicists are continually looking for ways to unify the theory of relativity, which
describes largescale phenomena, with quantum theory, which describes sracdlle



