lons Influence on Atomic Motions

In batteries, fuel cells or.technical coatings; central-chemical processes take place onsthe surface
of electrodeswhich arein contact with liquids: During-these processes, atoms move over the
surface, but how this exactly-happens has hardly been resesicf34)

A team.of:scientists from:acrossthe U.S: has found a.new way to-create: molecular
interconnections that can;give a-certain class ofterials exciting new properties;including
improving their ability to catalyze.chemical reactions or.-harvest energy from ligh33]

A team.of:sciensts including/Carnegie's Tim: Strobel and \Venkata Bhadram now report
unexpected;quantum behavior of hydrogen molecules, tthpped within tiny cages made; of
organic molecules, demanstrating that:the structure of the cage influences the behayior-of the
molecule imprismed inside it[32]

A potential revolution in.device engineering could be.underway; thanksto.the discovery of
functional electronic interfaces/in quatum materials that can:-setassemble spontaneousijl]

Now, forthe/first time-ever, researchers from Aalto University, Brazilian Center. foe&eb in
Physics (CBPF), Technical University of Braunschweig ‘and Nagoya University have produced the
superconductorlike guantum spinliquid predicted by ‘Anderson.’[30]

Electrons/in graphene-an atomically thin, flexible :and in@dibly strong substance’that has
captured the imagination of -materials scientists :and physicists atikenove at/the speed of light,
and behave like they have nomass:[29]

In a series of exciting .experiments,; Cambridge -researchers experienced weightlessness
testing graphene's applicationin;space: 28]

Scientists from ITMO University have developed effective nanoscale:light sources
based on halide perovskite: [27

Physicists'ave developed atechnique basedon optical microscopy that'can bé used
to create images of atoms on the: nanoscale: [26]

Researchers have designed anew:typée; of laser called:arquantum dot ring:laser that emits
red, orange;and greenlight. [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 researchproject, scientists from the Max Born Institute for
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Nonlinear Optics and Short Pulse Spectroscopy (MBI), the Technische Universitat Berlin
(TU) and the University of Rostock have managed for the first time to image free
nanoparticles in a laboratory expement using a highintensity laser source. [23]

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

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

In the September 23th issue of the Physical Review Letters, Pt@ih liaurat and his
team at Pierre and Marie Curie University in Paris (Laboratoire Kastler Bro44¢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 atomeueral nanokelving just

a hair above absolute zero and trapped the atoms within a twalimensional sheet of

an optical lattice created by crisscrossing lasers. Using a khigbolution microscope, the
researchers took images of the cooled atoms residingia lattice. [19]
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to a record low. [18]
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rotate like an electron around a magneticdid. [17]

Physicists from Trinity College Dublin's School of Physics and the CRANN Institute,

Trinity College, have discovered a new form of light, which will impact our
understanding of the fundamental nature of light. [16]

Light from an optical fiber illuminates the metasurface, is scattered in four different
directions, and the intensities are measured by the four detectors. 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 subatomic
properties of photons (particles of light) to securely store and transmit information.
Scientists at théNational Institute of Standards and Technology (NIST) have now
developed a miniaturized version of a frequency converter, using technology similar to
that used to make computer chips. [14]

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



Condensednatter physicists often turn to particldike entities called quasiparticles
such as excitons, plasmons, magmrie 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 nonlinear interaction that compensates for wave packet dispersion. Individual
solitons may collide, but a defing 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, group led by
Harvard Professor of Physics Mikhail Lukin and MIT Professor of Physics Vladan Vuletic
have managed to coax photons into binding together to form molecglesstate of

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

New ideas for interactions and particles: This paper examines the possibility to origin the
Spontaneously Broken Symmetries from the Planck Distribution Law. This way we get a
Unification of the Strong, Electromargtic, and Weak Interactions from the interference
occurrences of oscillators. Understanding that the relativistic mass change is the result
of the magnetic induction we arrive to the conclusion that the Gravitational Force is also
based on the electromaggtic forces, getting a Unified Relativistic Quantum Theory of all
4 Interactions.
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Physics team investigates influence of ions on atomic motions

In batteries, fuel cells or technical coatings, central chemical processes take place on the surface of
electrodes which are in contact with liquids. During these processes, atoms move over the surface, but how
this exactly happens has hardly been reseatciPhysicists at Kiel University want to gain a better
understanding of these motions, and the role of the chemical components involved. To do so, they observe
with highest microscopic resolution how sulphur atoms move on copper electrodes, which aresiachire
different saline solutions. Microscopic video recordings showed that these movements are controlled by
ions, attached to the surface of the electrode. These findings could help to control such motion processes



precisely, for example to optimise dogg processes in the microelectronics industry. The results of this
study are published in the current issue of the renowned scientific jokngeéwandte Chemie

Processes at interfaces are similar to a football game in a stadium: the team on thedldaare the

goals, but the support of the spectators probably also has an influence on the course of the game. "lons or
molecules that attach to aurface, can have a decisive influence on reactions occgitiere, even if they

are not directly involved," said Professor Olaf Magnussen, head of the Interface Physics Group at the
Institute of Experimental and Applied Physics. In chemistry, thesas are known asspectator species".
However, the exact influence of such atomic "spectators" on reactions at interfaces is, in most cases, only
partly known. Further knowledge could help to control these processes better.

In their experiment, the research group investig@tcopper electrodes in saline solutions, containing either
chlorine or bromine ions. These ions accumulated as "spectators" on the copper surface. The researchers
then added small quantities of sulphur atoms, and observed their thermal motion on thecswfahe
electrode. To do so, they used a special scanning tunnelling microscope, which can make single atoms
visible- even in saline solutions. Since this works only at temperatures above freezing the atoms move
relatively fast, the microscopic picturésus have to be taken in a short time.

The recording of the scanning tunnelling microscope shows sulphur atoms (red) on a copper electrode,
surrounded by bromine ions (green). Credit: Rah
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In the scanning tunnelling microscope, a tiny metal tip scans the elegtayd] thereby creates an image of

its surface. Standard instruments can take one image per minute. Over several years, the Kiel working group
further developed their microscope so that their instrument can generate up to 20 images per second. With
this warldwide unique instrument, it is possible to capture in a video how atoms move on a surface.

The resulting recordings surprised the research team: in both saline solutions, the speed of the sulphur
atoms was strongly influenced by the voltage applied ®ékectrode. Even an increase of just 1/10 of a

volt made them move ten times faster. However, higher voltage made the sulphur atoms move slower on
the surface with chloride ions, but faster on the surface covered with bromide. "Chloride and bromide are
chemically very similarwe had not expected this different behaviour,” said Bjorn Rahn, who carried out
these investigations as part of his doctoral thesis supervised by Magnussen.

Clues to an explanation for these different observations were providedimpuater simulations, produced

by the working group of Professor Eckhard Pehlke from the Institute of Theoretical Physics and
Astrophysics. "Sulphur atoms behaves so differently on surfaces with chloride and bromide ions, because
the two ions trigger diffegnt motion mechanisms," said Pehlke, to explain his team's calculations.

1

Doctoral researcher Bjorn Rahn (right) from the Interface Physics Group carried out the experiments with
the scanning tunnelling microscope. Lukas Déarclivho is currently a doctoral researcher in theoretical
physics, simulated the atomimore
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While sulphur atoms in the presence of chloride ions move only on the surface the calculations for the
surface with bromide ions suggests that sulphur atoms briefly dip into the metal surface while changing
their positions.

The computer simulations confirthat the bromide andthloride ions on the surface are more than just
passive spectators, and instead directly influence the chemical processes. These fundamental research
findings do not just help to gaa better understanding of elementary processes at interfaces. "Our results
are also a first step towards better controlling such electrochemical processes," said Magnussen, looking
ahead.[34]

What a mesh

A team of scientists from across the U.S. has found a new way to create molecular interconnections that
cangive a certain class of materials exciting new properties, including improving their ability to catalyze
chemical reactions or harvest energy from light.

In a new study, researchers at the U.S. Department of Energy's (DOE) Argonne National Laboratory, the
University of Californidos Angeles, the University of CaliforSianta Barbara, Purdue University and the
University of Oregon have developed a method to create linked netwonkeetdl oxides that could have
interesting catalytic or electronic properties.

Metal oxides are of interest to scientists because of their unique electronic and chemical properties. Some,
like titanium dioxide, are commonly used in photovoltaic and photocatalytic applications becatinggr of
ability to absorb light.

The key to forming thesenetal oxide networks is boron, which when annealed with metal oxides leads to
the formation of thermally robust and stable interconnected clustéa tact as strands of glue that
connect a metabxide web.

"This glue has the ability to be a key component of the entire reactive system, changing the properties that
the metal oxides had on their own," saiceRander Spokoyny, a chemist at UCLA.

The formation of the borommetal oxide network provides a launching point for future studies of
different materials that could combine their own natural properties withe added advantage of a similar
"crosslinked" structure.

"We want to know, for instance, if we can transfer our knowledge of this mesh to a material like silicon
dioxide. The photocatalytic properties of these materials are extraordinary compatédriam dioxide,"
said Argonne chemist Max Delferro.

In the future, the researchers seek to design a way to create precisely tailored materials by perfecting how
the interconnecting clusters of boromlue" are interspersed within the metal oxide. "If we can stitch in

these molecules exactly where we want them to be, it will give us a powerful ability to make and
understand hybrid materials with a wide range of uses," Spokoyny said.

Because these matetls are so new, the researchers believe they have a great deal of untapped potential.
"We're not claiming mission fully accomplished by any means; there are still parts of the chemistry that we
don't fully understand and appreciate,” Delferro said.
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The regarch team included Argonne chemist Karena Chapman, who works at the laboratory's Advanced
Photon Source (APS), a DOE Office of Science User Facility. Chapman and Spokoyny met when they were
named toChemical and Engineering Nésv&Talented Twelve" lishi2016, and established the

collaboration that led to the research.

According to Chapman, a member of the Structural Sciences Group in ther&PScience division, the
structural characterization of the material involved the use @& pair distributbn function analysis
carried out at the APS, which gives local structural information about the relative atom positions.

Chapman, Delferro and Spokoyny noted that the efforts of the research team to produce and analyze this
new material were just as inteooinected as the discovered hybrid material itself. "There are dinkages

at both the molecular and the human level," Delferro said. "This work proves that we work better and are
stronger when we're connected.”

A paper based on the research, "A Molecaosslinking Approach for Hybrid Metal Oxides," appeared in
the March 5 issue dflature Materials [33]

Molecular prison forces diatomic inmates to cell floor

A team of scientists including Carnegie's Tim Strobel and Venkata Bhadvaneport unexpected

guantum behavior of hydrogen molecules, tapped within tiny cages made of organic molecules,
demonstrating that the structure of the cage influences the behavior of the molecule imprisoned inside it.

A detailed understanding ohe physics of individual atoms interacting with each other at the microscopic
level can lead to the discovery of novel emergent phenomena, help guide the synthesis of new materials,
and even aid future drug development.

But at the atomic scale, the clasalicsacalled Newtonian, rules of physics you learned in school don't
apply. In the arena of the ultramall, different rules, governed by quantum mechanics, are needed to
understand interactions between atoms where energy is discrete, oraootinuous, ad where position is
inherently uncertain.

The research teamincluding Anibal Ramire2uesta, Luke Daemen, and Yonggiang Cheng of Oak Ridge
National Laboratory, as well as Timothy Jenkins and Craig Brown of the National Institute of Standards and
Technolog-used spectroscopic tools, including the stafethe-art inelastic neutron spectrometer called
VISION at the Spallation Neutron Source, to examine the at@wét dynamics of a special kind of

molecular structure called a clathrate.

Clathrates consistfa lattice structure that forms cages, trapping other types of molecules inside, like a
moleculard O £ S LINR &2y d ¢ KS Of | (Hgdidquinne,icdaSsted & talyes madelzR A SR>
from organic molecules that trap H. Only a single Hnolecule is present within each cage, so the
guantumbehavior of the isolated molecules could be examined in detail.
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"Practical examples of isolated quanttinfluenced particles that are trapped inside wedfined spaces
provide the opportunity to probe dynamics under conditions that are approaching simuléken
perfection," Strobel explained.

The research team was able to observe how the hydrogen molectledaind rotated within the cage.
Surprisingly, the observed rotational motion was unlike that pfrépped in related systems in which
molecules can rotate almost freely in all directions.

"The behavior we observed here is similar to the behavior.ghélecules that are adhering to a metal
surface,"” Strobel explained. "It is the first time this behavior, known by physicists asdinhsnsional
hindered rotor, has been observed for hydrogen trapped withimolecular clathrate.”

It turns out that the local structure of the clathrate cage greatly influences the dynamics cédilising a
preference for rotation in two dimensions despite the fact that there are no chemical bonds involved. In
addition to the fundamental insights, this discovery could have important implications for the design

of hydrogen storage materials that can trap Hfor energy and transportation applicatiorn82]

Self-assembling, tunable interfaces found in quantum materials
A potential revolution in device engineering could be underway, thanks to the discovery of functional
electronic interfaces in quantum materials that can sséemble spontaneously.

"This illustrates that if we can learn to control and exploit the remarkable properties at the interfaces

of quantum materials, this will likely result in a new generation of devices beyond our current
imagination,"said Marc Janoschek, a physicist at Los Alamos National Laboratory who, with David Fobes,
also of Los Alamos, 4ed the international research team making the discovery. Their findings were
published today iMNature Physics'However, because quantumaterials are chemically much more

complex compared to ‘conventional' materials such as semiconductors, it remains a challenge to fabricate
clean quantum material interfaces."

Materials with properties charact&zed by the laws of quantum mechanics rather than classical mechanics
often have features such as superconductivity. But extensive research has shown that at interfaces
between two materials, the remarkable properties of quantum materials can be strenggnced or

entirely new functional properties may arise.

An example of the importance of material interfaces would be transistors, whose function is based on
physical effects occurring at semiconductor interfaces artificially engineered via techsigelesas
lithography. Transistors form the foundation for the current generation of electronic devices.

The complexity of quantum materials is often characterized by the competition of various interactions on
the quantum level.

"Here we showed that at theasne time this complexity also provides a solution,” said Fobes, who carried
out his postdoctoral research under the supervision of Janoschek. Fobes and Janoschek led the
international team of researchers that combined extensive neutron spectroscopy measote from Oak
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Ridge National Laboratory's (ORNL) Spallation Neutron Source (SNS), National Institute of Standards and
Technology's (NIST) Center for Neutron Research (NCNR), United Kingdom's Neutron and Muon Source
(ISIS), and at the Munich Research Radtt{(FRM II) of the Heiayer-Leibnitz Zentrum in Germany with
detailed theoretical modeling.
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Marc Janoschek, left, and David Fobes discuss features of quantum materials. Credit: Los Alamos National
Laboratory

"Neutron spectroscopy measurements weneicial to demonstrating that in certain metals, the

competition between various interactions may be resolved by the spontaneous formation of a state in
which the electronic and magnetic properties alternate periodically,” said Georg Ehlers, the ORMilt scien
who performed spectroscopy measurements at SNS.

This periodic arrangement leads to interfaces between alternating material layers that are akin to interfaces
in engineered heterostructures. However, the spontaneouslyassembling interfaces identf in this

study have major advantages; they are intrinsically clean, and relevant parameters such as

the interface thickness can be tuned-gitu via external parameters such as magnetic field or tempeeatu

The basic ingredients identified by Fobes and the team are common to several classes of quantum materials
and suggest that these intrinsic and tunable interfaces may be more frequent. Learning to controlthe self
assembly of such intrinsic quantum infi@ces, in turn, has the potential to revolutionize device design,
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where devices are not fabricated but spontaneously formguiantum engineering of the underlying
atomicscale interactions. In addition, theslevices could be tuned and reconfigured using external
parameters, possibly allowing for the design of highly adaptive electrdBit}s.

Theoretical quantum spin liquid prepared for the first time

In 1987, Paul W. Anderson, a Nobel Prize winner ysiph, proposed that higlemperature

superconductivity, or loss of electrical resistance, is related to an exotic quantum state now known as
guantum spin liquid. Magnetic materials are made up of very tiny magnets, which can be as small as
individual eletrons. The strength and direction of these are described by the magnetic moment. In
guantum spin liquids, magnetic moments behave like a liquid and do not freeze or order even at absolute
zero. These quantum states are being studied as promising matenialew, secalled topological

guantum computers, in which operations are based on paHdikke excited states found in quantum spin
liquids. In addition to large computational power, a topological quantum computer is characterised by high
fault tolerance which makes it possible to increase the size of the computer. However, only a few quantum
spin liquids suitable for topological quantum computers have been identified so far.

Now, for the first time ever, researchers from Aalto University, Braziliane€C&tResearch in Physics
(CBPF), Technical University of Braunschweig and Nagoya University have produced the supereonductor
like quantum spin liquid predicted by Anderson. This is an important stepamg understanding
superconductors anduantum materials. The preparation of a quantum spin liquid was made possible by
a new way of tailoring the properties ofagnetic materials that was developed by chemists at Aalto
University. The results of the research have been publish&tifare Communications

Hightemperature superconductors are copper oxides in which the copper ions form a sqttére $o that
the adjacentmagnetic moments face in opposite directions. When this structure is disturbed by changing
the oxidation state of copper, the material becomes superconducting. In the essarch now published,

the magnetic interactions of this square structure were modified with ions with a d10 and dO electronic
structure, which turned the material into@antum spin liquid.
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The magnetically ordered square lattice of copper ions. Tailoring the structure caused the formation of
guantum spin liquid. Modifying the structure in a different way results in4téghperature
superconductivity. Credit: Otto Mustonen

"In the future, ths new d10/d0 method can be utilised in many other magnetic materials, including various
guantum materials," says Doctoral Candidate Otto Mustonen from Aalto University.

Seamless cooperation
Empirical detection of quantum spin liquids is difficult and reggiextensive research infrastructure.

"We used muon spin spectroscopy in the this study. This method is based on the interaction of very short
lived, electronlike elementary particles, known as muons, with the material being studied. The method can
deted very weak magnetic fields in quantum materials," says Professor F. Jochen Litterst from the Technical
University of Braunschweig. The measurements were performed at the Paul Scherrer Institute in
Switzerland.

"In addition to topclass equipment, the resech requires seamless cooperation between chemists and
physicists," says Professor Maarit Karppinen. "We're going to need the same international multidisciplinary
approach in the future so that this research on quantum spin liquids can lead us to thénsmpial

realization of the topological quantum computef30]
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New view on electron interactions in graphene

Electrons in graphertean atomically thin, flexible and incredibly strong substance that has captured the
imagination of materials scientist®id physicists alike move at the speed of light, and behave like they

have no mass. Now, scientists at Washington University in St. Louis have demonstrated how to view many
particle interactions in graphene using infrared light. The research will be pexsahthe American

Physical Society meeting this week in Los Angeles.

Deep in the sulbasement below Washington University's historic Crow Hall, a research team led by Erik
Henriksen, assistant professor of physics in Arts & Sciences, conducts its watkstombuilt vessel

cooled to a few degrees above absolute zero. They use a small sliyraipbEne sandwiched between two
boron-nitride crystals and placed on top of a silicon wafer; at approximatelyit@ns long, the entire

stack of material is less than oseth the size of a human hair.

"Here we have constructed a system that narrowly focusg&sred light down to the sample, which is
inside a&rge magnet and at very low temperature," Henriksen said. "It allows us to literally shine a
flashlight on it, and explore its electronic properties by seeing which colors of light are absorbed.”

Graphene has generated a lot of excitement in the mategalence research community because of its
potential applications in batteries, solar energy cells, touch screens and more. But physicists are more
interested in graphene because of its unusual electron structure, under which its electrons behave like
relativistic particles.
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Interband Landau level transitions in monolayer. Credit: arXiv:1709.00435

Under normal conditions, electrons always mutually repel each other. Henriksen and his team study how
this behavior changes when the electrons seem to have rgsma

By gathering simultaneous measurements of optical @edtronic properties in the presence of aigh
magnetic field, the researches were able to track the movement of charged particles between orbits with
discrete energy values, called Landau levels. A pattern began to emerge.

"A strong magnetic field provides a kind of gkuto their motiort it slows them down in some ways,"
Henriksen said. "You would think it would be a very difficult system to look at. But sometimes, at very
specific ranges of themagnetic field strengthand the interaction strength, you'll find that, all of a sudden,
the system simplifies enormously."

"You would expect a flat line, essentially, in the absence of these interesting interactions that we're looking
for," said Jordan Russell, a doctoral calati in physics and eauthor of a new paper on graphene. "This
non-monotonic behavior is a signature of the interactions we were looking for."

The March Meeting of the American Physical Society is expected to bring together nearly 10,000
condensedmatter physicists. Other recent work from Henriksen's lab will also be showcased at this forum,
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including a recent discovery that graphene can be used to measure a "quantum spin liquid” in magnetic
materials.[29]

Zero gravity graphene promises success in spa ce
In a series of exciting experiments, Cambridge researchers experienced weightlessness testing graphene'’s
application in space.

Working as part of a collaboration between the Graphene Flagship and the European Space Agency,
researchers from the Cambdd Graphene Centre have tested graphene in microgravity conditions for the
first time.

Testing graphene's potential in cooling systems for satellites, the researchers experienced weightlessness
inside a parabolic flight also known as the 'vomit comet'.

"Graphene as we know has a lot of opportunities. One of them, recognised earlspac&applications,
and this is the first time that graphene has been tested in sfifeeapplications, worldwide," said
Professor Andrea Ferrari, Director of the Cambridge Graphene Centre.

Professor Ferrari is also Science and Technology Officer and Chair of the Management Panel for the
Graphene Flagship.

Graphenec the singleatom thick allotrope of carbon has a unique combation of properties that make it
interesting for applications from flexible electronics and fast data communication, to enhanced structural
materials and water treatments. It is highly electrically and thermally conductive, as well as strong and
flexible.
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In this experiment, conducted in November and December last year, the researchers aimed to improve the
performance of cooling systems in use in satellites, making use of graphene's excellent thermal properties.

"We are usig graphene in what are called lodygat pipes. These are pumps that move fluid without the
need for any mechanical parts, so there is no wear and tear, which is very important for space applications,"
said Professor Ferrari.

"We are aiming at an increasditetime and an improved autonomy of the satellites and space probes. By
adding graphene, we will have a more reliable loop heat pipe, capable to operate autonomously in space,
added Dr. Marco Molina. Dr. Molina is Chief Technical Officer of the Spaa# bnsiness at Leonardo, an
industry partner of the experiment.

In a loopheat pipe, evaporation and condensation of a fluid is used to transport heat from hot electronic
systems out into space. The pressure of the evaporatmmdensation cycle forcekifd through the closed
systems, providing continuous cooling.


https://phys.org/tags/space/

The main element of the loepeat pipe is the metallic wick, where the fluid is evaporated into gas. In these
experiments, the metallic wick was coated in graphene providing two benefits inmgretficiency of the

heat pipe. Firstly, graphene's excellent thermal properties improve the heat transfer from the hot systems
into the wick. Secondly, the porous structure of the graphene coating increases the interaction of the wick
with the fluid, andmproves the capillary pressure, meaning the liquid can flow through the wick faster.

Dr Yarjan Samad. Credit: Graphene Flagship

After excellent results in laboratory tests, the graphermated wicks were tested in spatike conditions
on board a Zer#s parabolic flight. To create weightlessness, the plane undergoes a series of parabolic
manoeuvres, creating up to 23 seconds ofgiiessness in each manoeuvre.

"It was truly a wonderful experience to feel weightlessness, but also the hypeity moments in the
plane. | was very excited but at the same time a bit nervous. | couldn't sleep the night before," said Dr.
Yarjan Samad, Research Associate in the Cambridge Graphene Centre.

In the flight, thegraphene-coated wicks again demonstrate excellent performance, with more efficient
heat and fluid transfer compared to the untreatedoks. Based on these promising results, the researchers
are continuing to develop and optimise the coatings for applications in real space conditions.

"The next step will be to start working on a prototype that could go either on a satellite or on the space
station," said Professor Ferraf28]

Researchers invent light -emitting nanoantennas

Scientists from ITMO University have developed effective nanoscale light sources based on halide
perovskite. Such nanosources are based on subwavelength nanopaséclesg both as emitters and
nanoantennas and allow enhancing light emission inherently without additional devices. Moreover,
perovskite enables tuning of emission spectra throughout the visible range by varying the composition of
the material. This makdbe new nanoparticles a promising platform for creating compact optoelectronic
devices such as optical chips, ligimitting diodes, or sensors. The results were publishédano Letters
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