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      Nanotechnology

      Nanotechnology. The latest news on  nanoscience, nanoelectronics, science and technology. Updated Daily.


      
        Metallic nanosheets curl into nanovesicles
        Inspired by the cell membrane structure, researchers, led by Dr. Xiaoqing Huang (State Key Laboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and Chemical Engineering, Xiamen University) and Dr. Qi Shao (College of Chemistry and Chemical Engineering and Materials Science, Soochow University), propose a biomimetic strategy for synthesis of nanovesicles by utilizing the interfacial strain as the driving force to curl the ultrathin nanosheets into nanovesicles.

      

      
        Researchers discover graphene flakes in lunar soil sample
        A study, published in National Science Review, reveals the existence of naturally formed few-layer graphene, a substance consisting of carbon atoms in a special, thin-layered structure.

      

      
        Novel nanosensing technique for quality control of viral vectors in gene therapy
        Viral vectors hold much potential for gene editing and gene therapy, but there is a pressing need to develop quality control methods to minimize potential side effects on patients. Addressing this, researchers from Japan developed a nanosensing-based approach that can differentiate between functional and faulty viral vectors at the single-particle level. This convenient and inexpensive technique will hopefully get us one step closer to advancing treatments for genetic disorders.

      

      
        Investigation into the regime between the nano- and microscale could pave the way for nanoscale technologies
        In electronic technologies, key material properties change in response to stimuli like voltage or current. Scientists aim to understand these changes in terms of the material's structure at the nanoscale (a few atoms) and microscale (the thickness of a piece of paper). Often neglected is the realm between the mesoscale--spanning 10 billionths to 1 millionth of a meter.

      

      
        Scientists identify new class of semiconductor nanocrystals
        U.S. Naval Research Laboratory (NRL) scientists confirm the identification of a new class of semiconductor nanocrystals with bright ground-state excitons, a significant advancement in the field of optoelectronics, in an article published in the American Chemical Society (ACS) journal ACS Nano.
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Metallic nanosheets curl into nanovesicles

										

    
        
            [image: Amazing metallic nanosheets curling into nanovesicles]
             
                (a) The specific structure of a natural biological cell membrane, which owns an ultrathin structure and a dual hydrophilic-hydrophobic character. (b) Interface strain as the driving force to curl the ultrathin nanosheets into nanovesicles. Credit: Science China Press
            
        

    


Inspired by the cell membrane structure, researchers, led by Dr. Xiaoqing Huang (State Key Laboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and Chemical Engineering, Xiamen University) and Dr. Qi Shao (College of Chemistry and Chemical Engineering and Materials Science, Soochow University), propose a biomimetic strategy for synthesis of nanovesicles by utilizing the interfacial strain as the driving force to curl the ultrathin nanosheets into nanovesicles.



										      
																					Meanwhile, the electrocatalyst with the vesicular structure displays excellent HOR activity and stability.

To study the formation mechanism of RhRu nanovesicles, morphologies and compositions of the reaction intermediates were initially collected using transmission electron microscopy (TEM), high-angle annular dark-field scanning TEM (HAADF-STEM) line scan and TEM energy-dispersive X-ray spectroscopy (TEM-EDS) analysis, respectively.

It was found that the pure Rh small nanosheets were formed in the beginning stage; then the small nanosheets grew gradually along the lateral direction.

As the reaction time went on, the Ru element was gradually reduced and the nanosheet began to bend to form a bowl-like structure. Prolonging the reaction time, the bowl-like structure gradually formed a vesicle structure.

The researchers conclude that the introduction of Ru atoms plays a critical role in the curling growth of the nanosheet structure. Meanwhile, density functional theory (DFT) calculations reveal that the Ru atoms make the curling of the nanosheet more favorable in thermodynamics.

Owing to the unique vesicular structure, the RhRu nanovesicles/C displays excellent hydrogen oxidation reaction (HOR) activity and stability.

The mass activity of RhRu nanovesicles/C at an overpotential of 50 mV is 7.50 A mg(Rh+Ru)[?]1, which is 24.19 times higher than that of Pt/C (0.31 A mgPt[?]1). Moreover, the RhRu nanovesicles/C-based membrane electrode assembly (MEA) displays a high peak power density (PPD) of 1.62 W cm[?]2, possessing a potential application in hydroxide exchange membrane fuel cell (HEMFC).

This work shows that it is feasible to design new structures by the biomimetic strategy, which can draw rapid attention in biomimetic synthesis.

The research is published in the journal National Science Review.


																														
																				
																						More information:
												Juntao Zhang et al, An all-metallic nanovesicle for hydrogen oxidation, National Science Review (2024). DOI: 10.1093/nsr/nwae153
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Researchers discover graphene flakes in lunar soil sample

										

    
        
            [image: Researchers discover graphene flakes in lunar soil sample]
             
                (a) Laser scanning confocal microscopy image and height distribution. (b) Backscattered electron SEM image and (c) Raman spectra corresponding to different areas. (d) TEM image, Cs-corrected HAADF-STEM image, and the corresponding EELS Fe L-edge spectra for different areas. (e) Cs-corrected HRTEM images. (f) HAADF-STEM image. (g) EDS elemental maps showing spatial distributions of the elements. (h) HRTEM images of the corresponding regions marked in (f). Credit: Science China Press
            
        

    


A study, published in National Science Review, reveals the existence of naturally formed few-layer graphene, a substance consisting of carbon atoms in a special, thin-layered structure.



										      
																					The team, led by professors Meng Zou, Wei Zhang and senior engineer Xiujuan Li from Jilin University and Wencai Ren from the Chinese Academy of Sciences' Institute of Metal Research, analyzed an olive-shaped sample of lunar soil, about 2.9 millimeters by 1.6 mm, retrieved from the Chang'e 5 mission in 2020.

According to the team, scientists generally believe that some 1.9% of interstellar carbon exists in the form of graphene, with its shape and structure determined by the process of its formation.

Using a special spectrometer, researchers found an iron compound that is closely related to the formation of graphene in a carbon-rich section of the sample. They then used advanced microscopic and mapping technologies to confirm that the carbon content in the sample comprised "flakes" that have two to seven layers of graphene.

The team proposed that the few-layer graphene may have formed during volcanic activity in the early stages of the moon's existence, and been catalyzed by solar winds that can stir up lunar soil and iron-containing minerals that helped transform the carbon atoms' structure.

They added that impact processes from meteorites, which create high-temperature and high-pressure environments, may also have led to the formation of graphene.

On Earth, graphene is becoming a star in materials sciences due to its special features in optics, electrics and mechanics. The team believes their study could help develop ways to produce the material inexpensively and expand its use.

"The mineral-catalyzed formation of natural graphene sheds light on the development of low-cost scalable synthesis techniques of high-quality graphene," the paper said. "Therefore, a new lunar exploration program may be promoted, and some forthcoming breakthroughs can be expected."


																														
																				
																						More information:
												Wei Zhang et al, Discovery of natural few-layer graphene on the Moon, National Science Review (2024). DOI: 10.1093/nsr/nwae211
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Novel nanosensing technique for quality control of viral vectors in gene therapy

										

    
        
            [image: Novel nanosensing technique for quality control of viral vectors in gene therapy]
             
                Credit: ACS Nano (2024). DOI: 10.1021/acsnano.4c01888
            
        

    


Viral vectors hold much potential for gene editing and gene therapy, but there is a pressing need to develop quality control methods to minimize potential side effects on patients. Addressing this, researchers from Japan developed a nanosensing-based approach that can differentiate between functional and faulty viral vectors at the single-particle level. This convenient and inexpensive technique will hopefully get us one step closer to advancing treatments for genetic disorders.



										      
																																	Over the past few decades, there has been remarkable progress in genetic manipulation technologies, bringing us closer to the point where genes can be modified in vivo. Such tools would open up the way to gene therapy, ushering in a new era in medicine. Thus far, the most promising strategies for gene therapy involve leveraging the existing molecular machinery found in viruses.

In particular, adeno-associated virus (AAV) vectors have recently garnered significant attention from the scientific community, given their potential to serve as nucleic acid vaccines for diseases such as COVID-19. However, during AAV vector manufacturing, some particles may carry only a partial copy of the intended genome, while others may be empty. These defective vectors can lead to unexpected side effects, underscoring the urgent need for robust quality control methods in their production.

Addressing this challenge, a team of researchers from Japan recently reported a novel nanosensing technique to measure viral vector characteristics. Their findings were presented in their latest paper, published online on 5 June, 2024, in ACS Nano.

The team includes Associate Professor Makusu Tsutsui and Professor Tomoji Kawai from the Institute of Scientific and Industrial Research at Osaka University; Lecturer Akihide Arima from the Institute of Nano-Life-Systems at Nagoya University; Specially Appointed Professor Yoshinobu Baba from the Institute of Nano-Life-Systems Institutes of Innovation for Future Society, Nagoya University; Project Researcher Mikako Wada, Assistant Professor Yuji Tsunekawa and Professor Takashi Okada, all from the Institute of Medical Science at The University of Tokyo.


																																						
    
     




																																			The proposed approach involves measuring the ionic current that flows through a nanopore opening when a voltage differential is applied to a solution containing AAVs. When the nanopore is unobstructed, the measured ionic current is relatively constant. But when a viral particle passes through the nanopore, the flow of ions is partially blocked for a brief moment, producing a spike or pulse in the ionic current readout.

Interestingly, because AAV vectors with full genomes are heavier and slightly bulkier than empty or partially filled vectors, it's possible to discriminate between them as they pass through the nanopore--faulty vectors produce a "signature" in the measured ionic current that is noticeably different from that of full-genome vectors.

The team verified this through experiments, finite-element simulations, and theoretical analyses. "By designing a sensor with an optimal structure, we identified for the first time the gene-derived sub-nanometer-scale differences in the size of the viral vectors," explains Tsutsui.

This technique allows for the convenient and inexpensive quality control of AAV vectors, which thus far has relied on complex methods such as mass photometry, transmission electron microscopy, and analytical ultracentrifugation.

"The present work may revolutionize medicine by providing a tool for preparing AAV vectors with ultra-high quality for safe and effective gene therapy," highlights Tsunekawa. "It may be key in the development of production and purification systems for AAV vectors," he adds.

Moreover, beyond AAV vectors, this approach holds promise for studying other types of viral vectors, potentially opening new avenues for effective gene therapies and advancing our understanding of viral biology. Moreover, ensuring the high quality of clinically used AAV vectors could allow for lower patient doses, thereby minimizing side effects.


																																																					
																				
																						More information:
												Makusu Tsutsui et al, Identifying Viral Vector Characteristics by Nanopore Sensing, ACS Nano (2024). DOI: 10.1021/acsnano.4c01888
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Investigation into the regime between the nano- and microscale could pave the way for nanoscale technologies
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                The image on the right shows the alignments of dipole directions in mesoscale structures within region of the relaxor ferroeletric material shown in the left image. Credit: Argonne National Laboratory.
            
        

    


In electronic technologies, key material properties change in response to stimuli like voltage or current. Scientists aim to understand these changes in terms of the material's structure at the nanoscale (a few atoms) and microscale (the thickness of a piece of paper). Often neglected is the realm between the mesoscale--spanning 10 billionths to 1 millionth of a meter.



										      
																																	Scientists at the U.S. Department of Energy's (DOE) Argonne National Laboratory, in collaboration with Rice University and DOE's Lawrence Berkeley National Laboratory, have made significant strides in understanding the mesoscale properties of a ferroelectric material under an electric field. The research is published in the journal Science.

This breakthrough holds potential for advances in computer memory, lasers for scientific instruments and sensors for ultraprecise measurements.

The ferroelectric material is an oxide containing a complex mixture of lead, magnesium, niobium and titanium. Scientists refer to this material as a relaxor ferroelectric. It is characterized by tiny pairs of positive and negative charges, or dipoles, that group into clusters called "polar nanodomains."

Under an electric field, these dipoles align in the same direction, causing the material to change shape, or strain. Similarly, applying a strain can alter the dipole direction, creating an electric field.

"If you analyze a material at the nanoscale, you only learn about the average atomic structure within an ultrasmall region," said Yue Cao, an Argonne physicist. "But materials are not necessarily uniform and do not respond in the same way to an electric field in all parts. This is where the mesoscale can paint a more complete picture bridging the nano- to microscale."


																																						
    
     




																																			A fully functional device based on a relaxor ferroelectric was produced by professor Lane Martin's group at Rice University to test the material under operating conditions. Its main component is a thin film (55 nanometers) of the relaxor ferroelectric sandwiched between nanoscale layers that serve as electrodes to apply a voltage and generate an electric field.

Using beamlines in sectors 26-ID and 33-ID of Argonne's Advanced Photon Source (APS), Argonne team members mapped the mesoscale structures within the relaxor.

Key to the success of this experiment was a specialized capability called coherent X-ray nanodiffraction, available through the Hard X-ray Nanoprobe (Beamline 26-ID) operated by the Center for Nanoscale Materials at Argonne and the APS. Both are DOE Office of Science user facilities.

The results show that, under an electric field, the nanodomains self-assemble into mesoscale structures consisting of dipoles that align in a complex tile-like pattern. The team identified the strain locations along the borders of this pattern and the regions responding more strongly to the electric field.

"These submicroscale structures represent a new form of nanodomain self-assembly not known previously," noted John Mitchell, an Argonne Distinguished Fellow. "Amazingly, we could trace their origin all the way back down to underlying nanoscale atomic motions..."

"Our insights into the mesoscale structures provide a new approach to the design of smaller electromechanical devices that work in ways not thought possible," Martin said.

"The brighter and more coherent X-ray beams now possible with the recent APS upgrade will allow us to continue to improve our device," said Hao Zheng, the lead author of the research and a beamline scientist at the APS.

"We can then assess whether the device has application for energy-efficient microelectronics, such as neuromorphic computing modeled on the human brain." Low-power microelectronics are essential for addressing the ever-growing power demands from electronic devices around the world, including cell phones, desktop computers and supercomputers.


																																																					
																				
																						More information:
												Hao Zheng et al, Heterogeneous field response of hierarchical polar laminates in relaxor ferroelectrics, Science (2024). DOI: 10.1126/science.ado4494
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Scientists identify new class of semiconductor nanocrystals

										

    
        
            [image: NRL scientists identify new class of semiconductor nanocrystals]
             
                Credit: ACS Nano (2024). DOI: 10.1021/acsnano.4c02905
            
        

    


U.S. Naval Research Laboratory (NRL) scientists confirm the identification of a new class of semiconductor nanocrystals with bright ground-state excitons, a significant advancement in the field of optoelectronics, in an article published in the American Chemical Society (ACS) journal ACS Nano.



										      
																																	The groundbreaking theoretical research could revolutionize the development of highly efficient light-emitting devices and other technologies.

Generally, the lowest-energy exciton in nanocrystals is poorly emitting, earning the name "dark" exciton. Because it slows the emission of light, the dark exciton limits the performance of nanocrystal-based devices like lasers or light-emitting diodes (LEDs). Scientists have long sought to overcome the dark exciton.

"We set out to find new materials in which the exciton ordering is inverted, so that the lowest-energy exciton is bright," said John Lyons, Ph.D., from the Theory of Advanced Functional Materials Section. "Searching through open-source databases of materials using criteria informed by our theoretical modeling, we identified over 150 targets. We further narrowed this list with advanced first-principles calculations, ending up with 28 candidates for bright-exciton nanomaterials."

More detailed modeling of these materials indicates that at least four can yield bright ground-state excitons in nanocrystals. "This discovery, made in collaboration with Prof. David Norris from Federal Institute of Technology (ETH) Zurich and Peter Sercel, Ph.D., from the Center for Hybrid Organic-Inorganic Semiconductors for Energy (CHOISE), could pave the way for the development of ultrabright and highly efficient light-emitting devices, lasers, and other technologies," Lyons said.


																																						
    
     




																																			Alexander Efros, Ph.D., a senior scientist, Materials Science division and the senior author on the paper, elaborated on the implications of the research.

"In our research, we have identified several bright-exciton materials that can emit light across a broad spectrum, from infrared to ultraviolet," said Efros. "This versatility makes them very useful for optoelectronic applications. The capability to engineer nanocrystals with bright excitonic states across this wide range opens new avenues for creating better and more efficient LEDs, solar cells, and photodetectors."

By resolving the dark-exciton problem, NRL scientists hope to stimulate the large nanomaterial community to attack bright-exciton nanostructures, an area that has been stalled for too long. Today, three of these materials are being grown at NRL as part of the Nanoscience Institute Program's Bright Nanocrystal Emitters initiative aiming to conclusively demonstrate bright-exciton behavior in the lab and leverage it for future naval technologies.

"Our findings demonstrate the power of combining high-throughput computational screening, pen-and-paper theory, and high-accuracy calculations of electronic structure," said Michael Swift, Ph.D. "No one technique would be enough on its own, but together we discovered new ultrabright nanocrystals and unlocked the power of the bright exciton across unexplored classes of materials."

The Theory of Advanced Functional Materials Section performs basic and applied research on functional, structural, biological, and electronic materials systems. The section pioneers new methods for simulating materials and systems, including original development of computational and theoretical techniques, modification of existing approaches, and application of established methodologies to new materials and areas. The goal of the section is to use theory and simulation to understand, improve and develop materials of present and future naval importance.


																																																					
																				
																						More information:
												Michael W. Swift et al, Identification of Semiconductor Nanocrystals with Bright Ground-State Excitons, ACS Nano (2024). DOI: 10.1021/acsnano.4c02905
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      The latest news in physics, materials science, quantum physics, optics and photonics, superconductivity science and technology.  Updated Daily.


      
        Is the shallow pool in Paris really slowing Olympic swimmers down? Here's what the science says
        There has been plenty of rain, sweat and tears shed at the Paris Olympics this week. But the pool at the heart of La Defence Arena has suffered a drought of world records that has athletes and officials scratching their heads.

      

      
        Stacked up against the rest: 2D nano-semiconductors advancing quantum technology
        Quantum technology is quantifiable in qubits, which are the most basic unit of data in quantum computers. The operation of qubits is affected by the quantum coherence time required to maintain a quantum wave state.

      

      
        New study reviews progress in ternary hydrogen-rich superconductors
        Room-temperature superconductivity has been a century-long-held dream of scientists. Hydrogen-rich compounds at high pressures are predicted to be potential high-temperature and even room-temperature superconductors and have become one of the superconducting materials that have received much attention in recent years.

      

      
        Can quantum particles mimic gravitational waves?
        When two black holes collide, space and time shake and energy spreads out like ripples in a pond. These gravitational waves, predicted by Einstein in 1916, were observed for the first time by the Laser Interferometer Gravitational-Wave Observatory (LIGO) telescope in September 2015.
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There has been plenty of rain, sweat and tears shed at the Paris Olympics this week. But the pool at the heart of La Defence Arena has suffered a drought of world records that has athletes and officials scratching their heads.



										      
																																	After five days, Paris 2024 has seen only a single world record fall in a swimming event. That compares with six new swimming world records set at Tokyo in 2021 and eight at Rio in 2018. Even the much-hyped women's 400 meter freestyle--billed as the "race of the century"--failed to topple any personal bests from the three most recent world-record holders, Ariarne Titmus (Australia), Summer McIntosh (Canada) and Katie Ledecky (United States).

To earn a spot on the winners' podium, of course, place--not pace--is what matters. But the near-absence of the letters WR alongside any of the finishing times on the Olympic scoreboard has coaches, competitors and commentators searching for a culprit.

Several athletes, including Titmus, have pointed to problems with the accommodation, food and transport at the games. And some are pointing to the Olympic pool itself with cries of "J'accuse...!"

The slow pool theory

It is undeniable that the pool at La Defence Arena is shallower than at recent Olympics. It's 2.15m deep--deeper than the required minimum of 2m but quite a bit shallower than the standard 3m used at the Tokyo and Rio games.


																																						
    
     




																																			Why would this make a difference? Well, when swimmers dive into the pool and power through the water, they naturally create waves that radiate outwards. Some of these waves will propagate along the surface of the pool and be damped by gutters at the edge. Others will travel downward, bounce off the bottom of the pool, and return to the surface to create turbulence.

Turbulence can slow a swimmer down in two ways. First, it creates a choppy pool surface that can disrupt a swimmer's rhythm and reduce their speed.

Second, turbulence increases the effect of water drag by dissipating the swimmer's momentum--the water motion literally "sucks" the speed from the swimmer.

The slow pool theory says the shallower pool means more waves bounce back to the surface, creating more turbulence and slowing swimmers down. But does it hold water?

Not according to Roberto Colletto, chief executive of the Italian company that constructed the pool in Paris. "On the technical side, there is no problem with the pool," he told French broadcaster RMC Sport.

And scientifically speaking, the theory has some holes. One problem is that the waves bouncing off the pool bottom are quite different from the ones that travel across the surface. Subsurface waves are essentially sound waves generated by differences in water pressure.

Sound waves travel at about 1,500m per second in water. In a 2.15m-deep pool, a sound wave takes a little under 3 milliseconds to bounce off the bottom and return to the surface, compared with 4 milliseconds in a 3m pool. This millisecond difference in travel time likely has a negligible effect on the generation of turbulence at the pool surface.


																																			On the surface

Water depth does have an effect on the waves at the pool surface, however. Surface waves travel more slowly in shallow water--which is why you see ocean waves piling up and breaking as they approach the beach.

So the waves the swimmers are creating at the surface of the competition pool in Paris will be traveling marginally more slowly than the waves in a 3m-deep pool.

Elite swimmers can take advantage of the surface waves they generate in the pool. By adjusting their swimming speed, they can create a wave that has a wavelength close to their own body length. This means the swimmer can position themselves between two crests to effectively "surf" the wave.

This critical speed, known as "hull velocity", is well known in sailing. For elite middle- and long-distance swimmers, swimming at their own personal hull velocity can save energy--and win races.

Because the competition pool at the Paris Olympics is shallower than a standard 3m pool, the hull velocity of each swimmer will be slightly slower. So it is possible that some of the swimmers--especially in middle-distance races such as the 400m freestyle--may unconsciously be adjusting their pace to match the slower hull velocity. But, since the effect is the same for all competitors, no one will have an unfair advantage.

That's only one possible explanation for the dreaded "slow pool". It's also possible that the perception of a slow pool has a larger effect than the reality.

As some have pointed out, the Australian Olympic Trials at the Brisbane Aquatic Center resulted in a new world record in the women's 200m freestyle--despite the pool being only 2m deep.


																																						
    
     




																																			Faster, higher, stronger

It's also possible swimmers are approaching the limits of human performance--at least until we work out how to break those limits once again.

New technology, improved nutrition and training, and greater access to clubs and coaches have boosted elite performance. But each toppled record reduces the likelihood of another, even better performance.

It shouldn't be surprising that the rate of record-breaking performances will decrease over time.

In marathon running, for example, the men's world record fell by 12 minutes over the 1950s and '60s. But further progress has been slow: it has only dropped another 8 minutes in the past 60 years, and now stubbornly hovers just above the two-hour mark. A statistical study published in 2019 predicted there is only a 1 in 4 chance anyone would beat the two-hour threshold in a competitive event by 2027.

Compared to track events, swimming seems to still have plenty of capacity to shatter records.

At Tokyo in 2021, the winning times in three-quarters of the swimming events were faster than at the Beijing Games in 2008. This was despite the use of swimming suits in the Beijing games that were later banned by the sport's governing body. Over the past decade, swimming world records have been broken 43% more often than in Olympic track races.

The desire to push our limits, to break the unbreakable barrier, is at the heart of the Olympic motto: "Faster, higher, stronger."

It just might take a little longer to get there.
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Stacked up against the rest: 2D nano-semiconductors advancing quantum technology

										

    
        
            [image: Stacked up against the rest]
             
                An artist's rendering of moire excitons in a nano-semiconductor. Credit: KyotoU/Matsuda Lab
            
        

    


Quantum technology is quantifiable in qubits, which are the most basic unit of data in quantum computers. The operation of qubits is affected by the quantum coherence time required to maintain a quantum wave state.



										      
																					Scientists have hypothesized that moire excitons--electron-hole pairs confined in moire interference fringes which overlap with slightly offset patterns--may function as qubits in next-generation nano-semiconductors.

However, due to diffraction limits, it has not been possible to focus light enough in measurements, causing optical interference from many moire excitons.

To solve this, Kyoto University researchers have developed a new method of reducing these moire excitons to measure the quantum coherence time and realize quantum functionality. The team has observed changing photoluminescence signals of moire excitons following the fabrication process. The work is published in the journal Nature Communications.

"We combined electron beam microfabrication techniques with reactive ion etching. By utilizing Michelson interferometry on the emission signal from a single moire exciton, we could directly measure its quantum coherence time," Kazunari Matsuda of KyotoU's Institute Advanced Energy explains.

The results show that the quantum coherence of a single moire exciton remains steady at -269degC for more than 12 picoseconds, 10-times longer than that of an exciton in the parent material, a two-dimensional semiconductor. The confined moire excitons in interference fringes prevent loss of quantum coherence.

"We plan to establish a foothold for the next phase of experiments for advancing quantum computing and other quantum technologies in the next generation of nano-semiconductors," adds Matsuda.


																														
																				
																						More information:
												Haonan Wang et al, Quantum coherence and interference of a single moire exciton in nano-fabricated twisted monolayer semiconductor heterobilayers, Nature Communications (2024). DOI: 10.1038/s41467-024-48623-4
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New study reviews progress in ternary hydrogen-rich superconductors

										

    
        
            [image: Superconducting ternary hydrides: Progress and challenges]
             
                Pressure dependence of metallic hydrogen and hydride structures. Credit: Science China Press
            
        

    


Room-temperature superconductivity has been a century-long-held dream of scientists. Hydrogen-rich compounds at high pressures are predicted to be potential high-temperature and even room-temperature superconductors and have become one of the superconducting materials that have received much attention in recent years.



										      
																																	The superconducting transition temperatures of the covalent hydride H3S and ionic clathrate hydrides (LaH10, YH9, YH6) predicted theoretically and synthesized experimentally exceed 200 K, which are the most representative binary hydrides with high-temperature superconductivity.

However, these two typical classes of binary hydrides are usually stable above megabar pressure, which is already much lower than the pressure required for solid hydrogen metallization, but still limits practical applications.

Further lowering the stabilization pressure and increasing the superconducting transition temperature of hydrogen-rich superconductors are important scientific issues in this field.

Ternary hydrides have richer chemical components and crystal structures, promising to synergize the advantages of multiple elements to host unique properties. For example, LaBeH8 can maintain dynamic stability and high-temperature superconductivity below megabar pressure.

The superconducting transition temperatures of ternary clathrate hydrides such as Li2MgH16, Li2NaH17, are much higher than room temperature.

These findings demonstrate that multi-element synergy is an effective strategy to optimize the structure and superconducting properties of hydrogen-rich materials, and encourage the exploration of ternary and multi-component hydrides.


																																						
    
     




																																			Meanwhile, the complex structures and potential energy surfaces of ternary hydrides increase the difficulty of theoretical predictions and experimental syntheses, facing many opportunities and challenges. It is urgent to further investigate the internal relationship between the structure and properties of such hydrides to promote the exploration of hydrogen-rich high-temperature superconductors.

Prof. Tian Cui of Ningbo University/Jilin University and Prof. Defang Duan's group of Jilin University systematically reviewed the research progress of ternary hydrogen-rich high-temperature superconductors in light of recent research results. The study is published in the journal National Science Review.

They comprehensively revealed the key factors tuning the structural stability as well as the superconductivity of hydrogen-rich materials in terms of crystal structure, electronic structure, and electron-phonon coupling, paving the way for the design and synthesis of novel hydrogen-rich superconducting materials. Subsequently, they highlighted new scientific issues in this field and looked forward to opportunities and challenges for future research.


																																			Focusing on the two key scientific issues of lowering structural stability pressure and improving superconductivity, the authors have revealed the high-pressure tuning, synergistic process and microscopic interaction of the structure and properties of ternary hydrogen-rich compounds.

First, the superconductivity of hydrogen-rich compounds is closely dependent on their special structural motifs, especially the bonding characteristics of the hydrogen sublattice. Hydrogen stabilized in an atomiclike form usually exhibits high electronic density of states at the Fermi level and induces strong electron-phonon coupling.

Therefore, the key to enhancing superconductivity lies in synergizing elements with appropriate radius and electronegativity to keep more hydrogen stabilized in atomiclike forms. For example, the hydrogen atoms in Li2NaH17 acquire a large number of electrons from the metal elements, expanding to form an atomiclike clathrate sublattice that exhibits excellent high-temperature superconductivity.
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                The relationship between superconducting transition temperature and pressure of ternary superconducting hydrides. The parabolic background represents the superconducting quality factor. Credit: Science China Press
            
        

    



Meanwhile, the synergistic tuning of multiple elements may induce Fermi surface nesting and softening of phonon modes, features that are favorable for further enhancing electron-phonon coupling.

On the other hand, the alloyed hydrogen sublattice is more likely to be stabilized at moderate pressures and maintain high-temperature superconductivity. For example, LaBeH8 contains a fluorite-type hydrogen alloy lattice composed of the lightweight elements Be and H, with critical temperature Tc up to 110 K measured experimentally at 80 GPa.


																																						
    
     




																																			Furthermore, the authors have emphasized that s-d boundary metal elements, heavy rare earth elements containing f electrons, and solid-solution hydrogen alloys play an important role in optimizing the structure and properties of hydrides. Ternary and multi-component hydrides represent the next frontier in the exploration of superconducting hydrides.

The development of high-performance algorithms such as crystal structure prediction, machine learning, and high-pressure experimental techniques will promote the exploration of multi-component hydrides. It is expected that there will be more new breakthroughs in the design and synthesis of new superconducting hydrides.

Prof. Tian Cui and Prof. Defang Duan are the co-corresponding authors of this work.


																																																					
																				
																						More information:
												Wendi Zhao et al, Superconducting ternary hydrides: progress and challenges, National Science Review (2024). DOI: 10.1093/nsr/nwad307
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Can quantum particles mimic gravitational waves?
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                Quadrupolar nature of gravitational waves, and Goldstone modes of spin-nematic order, visualized through the associated distortions of spacetime, or the spin-nematic ground state. Credit: Physical Review B (2024). DOI: 10.1103/PhysRevB.109.L220407
            
        

    


When two black holes collide, space and time shake and energy spreads out like ripples in a pond. These gravitational waves, predicted by Einstein in 1916, were observed for the first time by the Laser Interferometer Gravitational-Wave Observatory (LIGO) telescope in September 2015.



										      
																																	Observing gravitational waves is an unfathomably complicated feat of engineering: to detect a gravitational wave the size of the solar system, one must measure changes in length smaller than the diameter of an atomic nucleus.

But now, researchers from the Okinawa Institute for Science and Technology (OIST), the University of Tohoku and the University of Tokyo have proposed a method for simulating gravitational waves on the laboratory bench through the quantum condensate of cold atoms.

The scientists are all current or previous members of the Theory of Quantum Matter Unit at OIST, and their findings have now been published in the journal Physical Review B, where the paper was selected as the Editor's choice.

"Einstein's theory of general relativity changed the way we think about space and time," recounts Professor Nic Shannon, senior author of the study and head of the unit. "It taught us that space can bend to make a black hole, and that it can vibrate, creating waves which cross the universe at the speed of light. These gravitational waves contain important information about our universe. The problem is that they are very, very hard to observe."

To address this challenge, scientists have built giant gravitational wave telescopes such as LIGO in the U.S., the Virgo interferometer in Europe, and the Kamioka Gravitational Wave Detector (KAGRA) in Japan. But even with these instruments that measure many kilometers across, we can only detect waves coming from the most violent astronomical events, like black holes colliding.



    
    
    
        
            
        
             
        

        Credit: Okinawa Institute of Science and Technology
  

An alternative approach is to explore phenomena on Earth that mimic different aspects of general relativity. By chance, the team realized that a quantum phenomenon they had been studying in the context of magnets and cold atoms in the lab could provide an exact analog of gravitational waves.


																																						
    
     




																																			"This result is important," says Professor Han Yan of the University of Tokyo, "because it makes it possible to simulate and study gravitational waves in a much simpler experimental setting and use the results to help us to understand real gravitational waves."

In addition to his predictions about gravitational waves, Einstein also predicted that bosons, a type of quantum particle, could, when cooled down, exist in a state that allows for the formation of Bose-Einstein Condensate (BEC), whereby a group of particles act in perfect unison.

The team focused on matter in a specific type of BEC, called spin nematics. "Nematic phases are all around us," explains Prof. Shannon, "in the Liquid Crystal Displays (LCDs) of our smartphones, tablets and televisions." In LCDs, tiny rod-shaped molecules line up uniformly, and control the flow of light in the screen.

The OIST team had been studying the quantum versions of liquid crystals, spin nematics, for some time. Unlike the molecules in LCDs, the quantum particles in a spin-nematic state support waves, which carry energy across the system.

"We realized that the properties of the waves in the spin-nematic state are mathematically identical to those of gravitational waves," says Prof. Shannon, "and thanks to earlier work with Profs Rico Pohle and Yutaka Akagi, we knew how to simulate these waves."

"I've always been fascinated by the fact that we can describe what seem to be different phenomena by very similar underlying mathematical structures, and for me this is the most beautiful part of physics," says Dr. Leilee Chojnacki from the OIST unit and lead author of the study.

"So, it was very exciting for me to work on two very different branches of physics, gravitational waves and the quantum physics of cold atoms, and bring them together in a way which hadn't previously been explored."


																																																					
																				
																						More information:
												Leilee Chojnacki et al, Gravitational wave analogs in spin nematics and cold atoms, Physical Review B (2024). DOI: 10.1103/PhysRevB.109.L220407
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            Space and Earth
          
          	
            Sections
          
          	
            Biology
          
        

      

    

  
	Previous
	Articles
	Sections
	Next




										

    
        
            [image: Uniquely precise: New value for the half-life of samarium-146]
             
                Zeynep Talip, Rugard Dressler, and Dorothea Schumann (left to right) are happy about the result of a years-long effort on the half-life of samarium-146, which plays an important role in the astrophysical and geological determination of time. Credit: Paul Scherrer Institute PSI/Markus Fischer
            
        

    


Researchers at the Paul Scherrer Institute PSI and the Australian National University have re-determined the half-life of samarium-146 with great precision. The result fits perfectly with the data astrophysicists and geochemists have obtained from extraterrestrial samples. The study is published today in Scientific Reports.



										      
																																	Samarium-146 has a half-life of 103 million years. Or 68 million years. Or maybe 98 million years? Until now, it wasn't known precisely, because researchers have repeatedly come up with contradictory results since the first measurements in the 1950s.

For astrophysicists and geochemists, this is a major problem. They need to know the half-life of samarium-146 as accurately as possible to explain the formation of asteroids and planets and to precisely date rocks. Now their uncertainty is over. Samarium-146 has a half-life of 92 million years--which aligns very well with the age assessments of meteorites and moon rocks.

The most precise result to date

This result was achieved by a team of researchers from the Paul Scherrer Institute PSI in Villigen, Switzerland, and the Australian National University in Canberra. "Our result is the most precise to date," says Dorothea Schumann, who led the team.

The fact was also acknowledged by the peer reviewers who assessed the work: "This is an outstanding paper. It's like Columbus's egg," they wrote. They particularly highlighted that, in this publication, all steps were described in a comprehensible manner and thus the result is fully traceable. "I am impressed by the detailed documentation and quantification of possible artifacts," state the reviewers.

There are good reasons for this. In 2012, a team from Japan, Israel, and the U.S. published a surprisingly low value for the half-life of samarium-146: 68 million years, with an uncertainty of 7 million years. That caused worldwide consternation among geoscientists, as this value neither matched the older experiments nor the measurement data from meteorites used to date the formation of our solar system.

Because no one could definitively conclude which of the outcomes was the more correct result, a team of experts recommended using this new value and the previously established value in parallel--an untenable situation for researchers. For moon rocks, for example, this would result in differences of 90 million years, which corresponds to about 35% of their formation age.

Then relief came in 2023: The authors of the 2012 publication identified an inconsistency in one of the steps during the sample preparation and consequently withdrew their paper.


																																						
    
     




																																			A problem postponed

With that, though, the problem was merely postponed. Geoscientists still required a more accurate value for the half-life of samarium-146 and some other radionuclides that play important roles in dating the formation of planets. What all these radioisotopes have in common are half-lives of many millions of years. That's how long it takes for half of the radioactive material to decay.

Samarium-146 is a pure alpha emitter; the atom emits a helium nucleus and decays into neodymium-142. Because you obviously can't wait millions of years for a significant amount of a material to decay, other methods are needed that can produce results more quickly.

In theory, that is quite simple. To determine the half-life of any radioactive isotope, you only need to determine the number of atoms in the sample as well as the activity, that is, the rate of decay. The quotient then gives the half-life up to a constant factor, the natural logarithm of 2.

"Only" is a very optimistic little word here, however, because the path to determining the two values exactly is complicated and paved with experimental pitfalls. But the team found solutions for all of these challenges.

The experiment was divided into three parts. First came the extraction of sufficient quantities of the isotope samarium-146, which does not occur naturally on Earth. For this purpose, tantalum samples irradiated at PSI's Swiss spallation neutron source SINQ turned out to be the most suitable material.


																																			After a series of highly selective chemical separations, an extremely pure solution of a samarium compound was obtained to produce a very thin sample for the activity measurement. Part of the solution was deposited on a carbon film only 75 micrometers thick.

Second was the activity measurement: The carefully prepared samarium sample was placed at a well-defined distance from an alpha radiation detector. The samarium film was only a fraction of a micrometer, so it would not stop the alpha particles. By determining the energy, the researchers could also discern whether or not an alpha particle actually came from the decay of samarium-146.

The apparatus had been calibrated with a very precisely determined sample of americium-241 produced by the German Physikalisch-Technische Bundesanstalt PTB in Braunschweig. Because of the tiny amount of samarium-146--even a grain of icing sugar weighs 10 times more--the team had to carry out measurements for three months to determine the activity with sufficient precision; the rate was almost 54 decays per hour.

Third was the determination of the number of atoms: Here the samarium solution was examined for its composition using various mass spectrometers at PSI and at the Australian National University by counting the number of atoms of samarium-146 as well as all other samarium isotopes present in the sample.

After adding additional quantities of natural samarium, which contains no samarium-146, the total amount of all samarium isotopes and also of samarium-146 could be determined accurately. Because the mixture also contained an additional artificial isotope of samarium that emits gamma radiation, the researchers were able to deduce how many samarium-146 atoms were deposited on the thin foil: exactly 6.28 times 1013 atoms or only 0.000018 milligram samariumoxide (146Sm2O3).

In addition, the team was able not only to claim the high purity of the sample, but also to actually prove it through additional measurements. "This is the specialty of our lab at PSI, and the reviewers of our publication have particularly underlined it," says Rugard Dressler from the Laboratory for Radiochemistry.

Once all these experimental challenges had been overcome, the rest was a case for the pocket calculator. The result for the half-life of samarium-146 is 92.0 +-2.6 million years.


																																						
    
     




																																			Only possible at PSI

These measurements were made entirely and exclusively feasible thanks to the ERAWAST initiative (Exotic Radionuclides from Accelerator Waste for Science and Technology), a long-term project that reuses radioactive accelerator waste from PSI for research purposes. In

PSI's proton accelerator and the Swiss spallation neutron source SINQ, many radioactive isotopes are produced in various nuclear reactions. Most of these only cause serious issues through their radioactive decay and are therefore categorized as radioactive waste, but some of them are extremely rare and highly desired in fundamental research.

The researchers of the Isotope and Target Chemistry group at the Laboratory for Radiochemistry at PSI, managed by Schumann--project leader, initiator of the ERAWAST initiative and also co-author of the samarium paper--have developed techniques to chemically separate many isotopes of interest from the waste and to produce samples of high purity over the last 15 years.

"Only in this way was it possible to obtain a sufficient amount of samarium-146 for the precise determination of its half-life--a possibility that is not available anywhere else around the world," says Zeynep Talip, who now heads the research group and is also a co-author of the samarium paper.

For Dressler, the work on samarium-146 is complete for now. For others, it's just now getting started. The physicist from the Laboratory for Radiochemistry at PSI emphasizes, "There is no finally correct value for the half-life of samarium-146. Our result is very precise indeed, but now it needs to be confirmed and, if possible, improved by other groups."


																																																					
																				
																						More information:
												Nadine M. Chiera et al, The 146Sm half-life re-measured: consolidating the chronometer for events in the early Solar System, Scientific Reports (2024). DOI: 10.1038/s41598-024-64104-6
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Geosmin is a volatile compound of microbial origin with a distinct "earthy" to "musty" odor that can affect the quality of water and food. It is responsible for the typical odor that occurs when rain falls on dry soil. This odorant is produced by microorganisms in the soil and is also found in plants such as cactus flowers and red beet.



										      
																																	Many creatures react very sensitively to geosmin, whereby the odorant can have a repellent or attractive effect. For example, it warns fruit flies of spoiled food. Camels, on the other hand, are attracted to water-rich areas. "This shows that geosmin acts as a chemical signaling substance in the animal kingdom and certainly also in humans," explains first author Lena Ball from the Leibniz Institute.

Geosmin can impair food quality

"While the smell of geosmin suits red beet, its presence in foods such as fish, beans, cocoa, water, wine or grape juice is problematic. In these, it greatly impairs sensory quality and acceptance," explains Stephanie Frank, food chemist at the Leibniz Institute. Even low concentrations of 4 to 10 ng/L are sufficient for a person to perceive the odor in water. This corresponds to about one teaspoon of geosmin in the water volume of 200 Olympic swimming pools.

Although geosmin has been known since 1965 and is important for food production, it was previously unknown which odorant receptor humans use to perceive geosmin. The team headed by principal investigator Dietmar Krautwurst has now carried out bidirectional receptor screening and identified and functionally characterized the corresponding receptor for the first time.

The study is published in the Journal of Agricultural and Food Chemistry.


																																						
    
     




																																			Only one human odorant receptor for geosmin

Of 616 human olfactory receptor variants tested, only the OR11A1 receptor responded to physiologically relevant concentrations of the odorant. The team also investigated whether the identified receptor reacts to other food-relevant odorants. Of the 177 substances tested, only the earthy-smelling 2-ethylfenchol was able to significantly activate the receptor. This compound is also of microbial origin.

"As geosmin is an important signaling substance in the animal kingdom, we also investigated how the odorant receptors of the kangaroo rat, mouse, rhesus monkey, Sumatran orangutan, polar bear and camel, which are genetically most closely related to the human receptor, react to geosmin.

"We wanted to find out whether the highly selective recognition of geosmin by the same receptor has been preserved over 100 million years of mammalian evolution," reports doctoral student Lena Ball.

As the team's comparative studies show, the human receptor, together with the monkey receptors, is one of the less sensitive sensors. In the experiment, the kangaroo rat's odorant receptor reacted around 100 times more sensitively to geosmin than the human receptor.

"The new findings on the highly sensitive odorant receptors of some animals once again emphasize the biological relevance of geosmin as a signaling substance. They could also help to develop novel detection systems that can be used to monitor food quality during production and storage or to control the water quality of freshwater reservoirs," concludes Dietmar Krautwurst.


																																																					
																				
																						More information:
												Lena Ball et al, Geosmin, a Food- and Water-Deteriorating Sesquiterpenoid and Ambivalent Semiochemical, Activates Evolutionary Conserved Receptor OR11A1, Journal of Agricultural and Food Chemistry (2024). DOI: 10.1021/acs.jafc.4c01515
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Sustainable and reversible 3D printing method uses minimal ingredients and steps
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                A structure created using a simple, eco-friendly 3D printing method developed by UC San Diego engineers. Credit: Donghwan Ji
            
        

    


A new 3D printing method developed by engineers at the University of California San Diego is so simple that it uses a polymer ink and salt water solution to create solid structures. The work, published in Nature Communications, has the potential to make materials manufacturing more sustainable and environmentally friendly.



										      
																																	The process uses a liquid polymer solution known as poly(N-isopropylacrylamide), or PNIPAM for short. When this PNIPAM ink is extruded through a needle into a calcium chloride salt solution, it instantly solidifies as it makes contact with the salt water. Researchers used this process to print solid structures with ease.

This rapid solidification is driven by a phenomenon called the salting-out effect, where the salt ions draw water molecules out of the polymer solution due to their strong attraction to water. This removal of water causes the hydrophobic polymer chains in the PNIPAM ink to densely aggregate, creating a solid form.

"This is all done under ambient conditions, with no need for additional steps, specialized equipment, toxic chemicals, heat or pressure," said study senior author Jinhye Bae, a professor in the Aiiso Yufeng Li Family Department of Chemical and Nano Engineering at the UC San Diego Jacobs School of Engineering.

Traditional methods for solidifying polymers typically require energy-intensive steps and harsh substances. In contrast, this new process harnesses the simple interaction between PNIPAM and salt water at room temperature to achieve the same result, but without the environmental cost.



    
    
    
        
        
    
         
             
         

        Credit: University of California - San Diego
  

Plus, this process is reversible. The solid structures produced can be easily dissolved in fresh water, reverting to their liquid form. This allows the PNIPAM ink to be reused for further printing. "This offers a simple and environmentally friendly approach to recycling polymer materials," said Bae.

To demonstrate the versatility of their method, the researchers printed structures out of PNIPAM inks containing other materials. For example, they printed an electrical circuit using an ink made of PNIPAM mixed with carbon nanotubes, which successfully powered a light bulb. This printed circuit could also be dissolved in fresh water, showcasing the potential for creating water-soluble and recyclable electronic components.

Bae and her team envision that this simple and reversible 3D printing technique could contribute to the development of environmentally friendly polymer manufacturing technologies.


																																																					
																				
																						More information:
												Donghwan Ji et al, Sustainable 3D printing by reversible salting-out effects with aqueous salt solutions, Nature Communications (2024). DOI: 10.1038/s41467-024-48121-7
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                Time-resolved KER distribution in Coulomb explosion of CO2 dimers. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-50759-2
            
        

    


An international team of scientists, led by Profs. Daniel Strasser and Roi Baer from The Hebrew University of Jerusalem, has made an important discovery in molecular physics, revealing unexpected symmetry-breaking dynamics in ionized carbon dioxide dimers. The study uncovers new insights into the structural changes that occur when these molecular clusters are exposed to extreme ultraviolet (EUV) radiation.



										      
																																	The research paper titled "Symmetry-breaking dynamics of a photoionized carbon dioxide dimer" is now available in Nature Communications.

The collaborative effort has demonstrated that ionized CO2 dimers undergo asymmetric structural rearrangements, leading to the formation of CO3 moieties. The discovery has significant implications for atmospheric and astrochemistry, offering a deeper understanding of molecular behavior under extreme conditions.

In environments such as cold outer space and atmospheric settings, carbon dioxide molecules often form symmetrically shaped pairs. According to quantum mechanics, the wave function of these pairs should preserve symmetry even after ionization. However, researchers from The Hebrew University of Jerusalem (Israel), the Max Planck Institute for Nuclear Physics (Germany), and the FLASH free electron laser facility at DESY (Germany) have observed a phenomenon called symmetry-breaking.

Two well-established quantum chemistry models were used to predict the behavior of the ionized dimers. The first model suggested that the molecules would move in unison, maintaining their symmetrical shape. In contrast, the second model predicted that ionization would break the symmetry, causing one of the molecules to slowly rotate around its axis and point toward its partner within approximately 150 femtoseconds.

Through the use of ultrafast EUV pulses produced by the FLASH free electron laser, the researchers confirmed the second model, showing that the ionized dimers indeed undergo asymmetric structural rearrangement.

This symmetry-breaking leads to the formation of CO3 moieties, which could play a crucial role in the chemical evolution of more complex species in cold outer space environments.


																																						
    
     




																																			Quantum mechanics and the symmetry-breaking phenomenon

A key question arising from this study is how symmetry-breaking occurs despite quantum mechanics forbidding it. The researchers explain that, similar to Schrodinger's famous cat, the pair of carbon dioxide molecules exists in a superposition of two symmetry-breaking states. The system preserves symmetry until the quantum wave function collapses upon measurement, resulting in one of the CO2 molecules rotating relative to the other.

Prof. Strasser, the study's lead author, highlighted the significance of the findings, saying, "Our research demonstrates the power of combining cutting-edge experimental techniques with advanced theoretical modeling to uncover unexpected molecular behavior. These insights into the dynamics of ionized carbon dioxide dimers could open new avenues for carbon dioxide chemistry and contribute to our understanding of planetary and atmospheric processes."

Prof. Baer, who led the theoretical modeling, commented, "By directly comparing theory with experimental measurements, we improve our ability to simulate and predict the outcome of chemical reactions that occur in remote environments and are not possible to experimentally test in a laboratory."

The study's results have significant implications for atmospheric chemistry, astrochemistry, and provides new insights about the atmospheric carbon dioxide cycle. The discovery of asymmetric structural rearrangements, formation of a CO3 moiety, and time-resolved dynamics provides a deeper understanding of molecular processes in extreme conditions.

This research was made possible through international collaboration and the use of state-of-the-art facilities, including the FLASH2 free electron laser at DESY in Hamburg, Germany. The team's innovative approach paves the way for further investigations into the behavior of molecular clusters under extreme conditions, with potential applications ranging from atmospheric science to novel chemical synthesis methods.
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												Ester Livshits et al, Symmetry-breaking dynamics of a photoionized carbon dioxide dimer, Nature Communications (2024). DOI: 10.1038/s41467-024-50759-2
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Probing carbon capture, atom-by-atom with machine-learning model

										

    
        
            [image: Probing carbon capture, atom-by-atom with machine-learning model]
             
                A machine-learning potential derived from first-principles calculations unveils the intricate mechanisms of CO2 capture in liquid ammonia. Credit: Liam Krauss/LLNL
            
        

    


A team of scientists at Lawrence Livermore National Laboratory (LLNL) has developed a machine-learning model to gain an atomic-level understanding of CO2 capture in amine-based sorbents. This innovative approach promises to enhance the efficiency of direct air capture (DAC) technologies, which are crucial for reducing the excessive amounts of CO2 already present in the atmosphere.



										      
																																	Despite ongoing efforts to decarbonize the economy, the U.S. Department of Energy projects that the majority of national energy production will still come from non-renewable sources by 2050. This underscores the urgent need to not only develop new renewable energy technologies but also to improve methods for capturing and storing CO2 emissions.

Amine-based sorbents have emerged as a promising solution, efficiently binding CO2 even at ultra-dilute conditions. The low cost of these sorbents has enabled several companies to scale up this technology, demonstrating DAC as a feasible way to combat global warming. However, significant knowledge gaps remain in the chemistry of CO2 capture under experimentally relevant conditions.

The LLNL team's machine learning model has revealed that CO2 capture by amines involves the formation of a carbon-nitrogen chemical bond between the amino group and CO2, alongside a complex set of solvent-mediated proton transfer reactions. These proton transfer reactions are critical for the formation of the most stable CO2-bound species and are significantly influenced by quantum fluctuations of protons.
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                Machine learning simulations reproduce the first-principles structure of liquid ammonia. Credit: Chemical Science (2024). DOI: 10.1039/D4SC00105B
            
        

    



"Our method can be extended to amines with different chemical compositions, highlighting the impact of machine learning in understanding the fundamental chemistry involved in CO2 capture under realistic conditions," said Marcos Calegari Andrade, lead author of a paper appearing in Chemical Science.


																																						
    
     




																																			Using a combination of grand-canonical Monte Carlo and enhanced sampling methods in molecular dynamics, the researchers obtained quantities directly accessible by experiments.. These results provide a vital connection to laboratory measurements and pave the way for a future feedback loop between simulations and experiments.

"By integrating machine learning with advanced simulation techniques, we've created a powerful approach that bridges theoretical predictions and experimental validations of CO2-capture mechanisms in a way not accessible by traditional simulation techniques," said LLNL scientist Sichi Li, co-corresponding author and project theory lead.

"This research not only advances our understanding of CO2 capture mechanisms but also provides a new and critical tool for designing next-generation materials that can contribute to net-zero greenhouse gas emissions", said Simon Pang, co-corresponding author and project principal investigator.

LLNL co-authors also include Tuan Anh Pham and Sneha Akhade.
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												Marcos F. Calegari Andrade et al, Machine learning demonstrates the impact of proton transfer and solvent dynamics on CO2 capture in liquid ammonia, Chemical Science (2024). DOI: 10.1039/D4SC00105B
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      Read the latest science news from Phys.org on biology, evolution, microbiology, biotechnology


      
        Researchers elucidate mechanisms behind protein selectivity in adenosine receptor
        In a new study, a multinational research team led by Dr. Adnan Sljoka (RIKEN) and Prof. Akio Kitao (Tokyo Tech), in collaboration with Prof. Scott Prosser (University of Toronto), has carried out experimental and computational studies to elucidate the mechanisms behind G protein selectivity and efficacy in the human adenosine A2A receptor (A2AR).

      

      
        Statement confirms land-based impacts on reef water quality and ecosystem
        Griffith researchers are among the 200 experts who have contributed to the most comprehensive and rigorous review about the effects of land-based activities on Great Barrier Reef water quality and ecosystem condition: the 2022 Scientific Consensus Statement.

      

      
        Changes to U.S. dog import regulations: What they are and why they matter for dogs and for people
        The U.S. Centers for Disease Control and Prevention (CDC) is implementing new border rules for dogs entering the United States as of Aug. 1. However, the new rules going into effect are not as onerous as the ones originally planned.

      

      
        Blowflies found to carry bird flu virus
        Researchers from Kyushu University have discovered that blowflies, a family of flies strongly attracted to decaying flesh and feces, are carrying the bird flu virus in southern Japan. Their findings, published in Scientific Reports, introduce a potential new route of transmission for bird flu and highlight the need to develop new countermeasures to prevent and control the disease in poultry farms.

      

      
        When fighting invasive aquatic plants, choose your battles
        Many lakes in North America are affected in varying degrees by invasive alien plants.

      

      
        Multi-year trends in apple firmness retention post-storage and cultivar influence on breeding selections
        A research team at Washington State University has demonstrated considerable advancement in enhancing apple firmness and its retention during cold storage, which is vital for fruit quality. The study analyzed 15 years worth of data from, from 2005 to 2019, emphasizing increased inner cortex firmness, which was influenced by cultivars like "Cripps Pink" and "Honeycrisp."

      

      
        Coyotes are everywhere. Should you be concerned?
        Georgia's capital is home to more than 6 million people, a bustling film and music scene, and one of the most adaptable species in the U.S.: the coyote.

      

      
        New tree species found in Xishuangbanna
        The Lauraceae is an important basal angiosperm group, widely distributed in the tropical and subtropical regions of the world. Beilschmiedia is one of the largest genera in the Lauraceae and has a typical pantropical distribution.

      

      
        Warming stops tiny organisms working together, scientists discover
        Hotter conditions prevent two tiny organisms working together for mutual benefit, new research shows.

      

      
        Researchers track the rapid rise of new ecosystems as glaciers retreat and ice sheets melt
        As global temperatures inch upwards year after year, the world's glaciers retreat. These rivers of ice and the even larger ice sheets which cover Greenland and Antarctica are melting--and the melt is speeding up.

      

      
        Demographics of north African human populations unraveled using genomic data and artificial intelligence
        Made up of Tunisia, Libya, Morocco, Egypt and Algeria, north Africa is a melting pot of cultures with two predominant human populations with their own language and culture: the Arabs and the Imazighen. Part of their history has been buried beneath the desert, from which some research has extracted human remains up to 300,000 years old. However, their origins remained a mystery.

      

      
        Are you a mosquito magnet? Science says you might be
        If you feel like you're the victim of itchy mosquito bites more often than others, it may not be all in your head.

      

      
        Getting to the root of a plant's success
        Plants are powerful factories--they can turn basic ingredients like carbon dioxide, water, and sunlight into oxygen, sugars, and plant mass. But plants don't do all of this work on their own.

      

      
        Restoring logged forests doesn't mean locking them up as 'wilderness'--it means actively managing them
        On January 1 this year, the commercial logging of native forests ended in Victoria and Western Australia. It was one of the most significant changes in the history of forest management in Australia.

      

      
        Climate change may lead to shifts in vital Pacific Arctic fisheries
        Marine fisheries are an essential source of protein for a large part of the world's population, as well as supporting around 390 million livelihoods and an industry worth approximately US$ 141 billion, according to the UN FAO. Yet, climate change presents a major threat to the world's fisheries, particularly in the Pacific Arctic.

      

      
        New DNA analysis helps bust 200-year-old royal conspiracy theory
        A new genetic analysis by an international team of scientists has helped bust a popular 200-year-old myth surrounding Kaspar Hauser, whose identity became one of the most mysterious riddles in German history. The study is published in iScience as a pre-proof paper.

      

      
        Conservationists need to pay more attention to 'degraded' tropical forests
        Conservationists have typically focused on pristine tropical rainforests, or those thought to have been relatively untouched by human disturbance.

      

      
        Breakthrough in plant disease: New enzyme could lead to anti-bacterial pesticides
        Plant diseases pose significant challenges to agricultural productivity, presenting formidable hurdles that require urgent attention. Left unchecked, these diseases can spread rapidly, inflicting widespread damage on crops and leading to reduced yields and substantial economic losses.

      

      
        'Squishy' lasers could reveal how tumors and babies grow
        New "squishy" lasers could help solve the mystery of the biological forces that control the development of embryos and cancerous tumors.

      

      
        Sea level changes shaped early life on Earth, fossils show
        A newly developed timeline of early animal fossils reveals a link between sea levels, changes in marine oxygen, and the appearance of the earliest ancestors of present-day animals.

      

      
        New insights into one of Europe's oldest dinosaurs
        A comprehensive new description of Plateosaurus trossingensis provides valuable information on the evolution, lifestyle and family tree of early dinosaurs. During this analysis, bone injuries were discovered, which paleontologists investigated in more detail.

      

      
        Researchers find unknown effects of existing drugs by mapping protein interactions
        Fewer side effects, improved chances of healing: The goal of precision medicine is to provide patients with the most individualized treatment possible. This requires a precise understanding of what is happening at the cellular level.

      

      
        How duplicated genomes helped grasses diversify and thrive
        Grasses cover about 40% of the Earth's land surface, thriving in a multitude of environments. The evolutionary success of this plant family, which includes rice, maize, wheat and bamboo, likely results from a history of whole-genome duplications, according to a new analysis led by Penn State biologists.

      

      
        Team finds that regenerative genes from other species suppress aging issue in fruit flies
        A team of researchers, including colleagues from the University of Tokyo's Graduate School of Pharmaceutical Sciences, have transferred into common fruit flies genes from simple organisms capable of regenerating their bodies. Fruit flies are more complex animals that cannot regenerate their bodies. The team found that the transferred gene suppressed an age-related intestinal issue in the flies. Their results suggest that studying genes specific to animals with high regenerative capability may unc...

      

      
        Electrical impedance tomography plus extracellular voltage activation technique simplifies drug screening
        When developing new drugs, understanding their effects on ion channels in the body, such as the human ether-a-go-go-related gene (hERG) ion channel found in neurons and heart muscle cells, is critical. Blocking hERG channels can disrupt a normal heart rhythm, potentially leading to a fatal condition known as torsade de pointes.
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                GPCR dynamics, shown in purple as the human A2A receptor, and elegant modifications in activation pathways (allostery) indicated by the blue arrow, are critical for enabling GPCRs to bind to multiple G-proteins, shown in green and orange. Credit: Nature Chemical Biology (2024). DOI: 10.1038/s41589-024-01682-6
            
        

    


In a new study, a multinational research team led by Dr. Adnan Sljoka (RIKEN) and Prof. Akio Kitao (Tokyo Tech), in collaboration with Prof. Scott Prosser (University of Toronto), has carried out experimental and computational studies to elucidate the mechanisms behind G protein selectivity and efficacy in the human adenosine A2A receptor (A2AR).



										      
																																	A2AR is a member of major drug targets G protein-coupled receptor (GPCR) superfamily, which engages the G protein and initiates cell signaling, influencing heart health, inflammation, cancer, and brain diseases.

Scientists have made a breakthrough in understanding how A2AR can engage and activate multiple binding G-proteins and the mechanisms of this selective coupling. The work is published in Nature Chemical Biology.

The research team discovered that the hallmark coupling promiscuity in A2AR is a direct consequence of changes in activation conformations. Moreover, the long-range (allosteric) communication mechanisms elegantly control the sampling of specific conformers within a dynamic conformational ensemble.

This study offers profound insights into GPCRs selectivity and biased signaling. These findings are expected to have major implications in drug discovery and pave the way for novel GPCR-targeted therapeutic strategies in treating various human conditions, including cancer and neurogenerative disorders.

This research will also enable the design of more generalized computational and AI-driven studies, pushing the boundaries in GPCR activation mechanisms and next-generation pharmacology.

Background

GPCRs are the largest receptor class, affecting almost every aspect of human physiology, with 35% of all approved drugs acting on GPCRs. They regulate sensory and neuronal signaling, as well as a myriad of processes associated with cell homeostasis, growth, and immune response.

GPCRs are primarily situated in the plasma membrane surrounding the cell, while the drug or ligand (such as hormones and neurotransmitters) that acts on the GPCR binds to an extracellular pocket. Activation is then communicated across the receptor, resulting in complexation with proteins on the cell interior.

Since the signal arrives at the cell exterior and initiates signaling pathways within the cell, this makes GPCRs particularly useful in drug discovery, as the drug in many cases need not enter the cell.

However, GPCRs activation is related to dynamic events, key intermediate states, and activation states that arise between the time a ligand binds and when the G protein is activated. Furthermore, many GPCRs are promiscuous as they selectively interact with different G proteins, each influencing a unique cellular response. In fact, G protein selectivity is one of the least understood aspects of GPCR biology.

Capturing the conformational dynamics of GPCRs, describing various functional states, and understanding allosteric mechanisms and their role in G protein selectivity, coupling promiscuity, activation and signaling mechanisms is a formidable challenge, making it difficult to predict or control GPCR behavior in drug development.
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                19F-NMR spectra of A2AR (red box) identifies two activation states (orange peaks on left) used to couple to cognate (Gs) and one state (blue peak on left) to non-cognate (Go) G proteins (TM6) while TM7 labeling reveals dynamic differences (right peaks) between Gs and Go bound A2AR. Dual TM6 activation states enable greater diversity of coupling partners while TM7 dynamics dictates coupling efficacy. Credit: Nature Chemical Biology (2024). DOI: 10.1038/s41589-024-01682-6
            
        

    





																																						
    
     




																																			Overview of the research

Using experimental and computational techniques, including functional assays, Fluorine-nuclear magnetic resonance (19F-NMR), mathematical rigidity theory, Molecular Dynamics Simulations and rigidity and geometry Monte Carlo simulations, the international research team discovered the mechanism behind GPCR-G protein selectivity.

The team focused their study on the human adenosine A2A receptor (A2AR). A2AR is a prototypical GPCR distributed in the nervous system, platelets, immune cells, lungs, heart, and vasculature, engaging several G proteins (notably, Go) in addition to its cognate Gs protein.

A2AR drugs have been developed to address wound healing, vascular diseases, including atherosclerosis, restenosis, and platelet activation, as well as inflammation and cancer. However, pharmacological regimens are thought to act exclusively as antagonists or agonists to the A2AR-Gs complex.

Thus, understanding the mechanism of G protein selectivity and efficacy in A2AR, and the general bias and activation mechanisms in GPCRs, can yield new opportunities in pharmacology.

The researchers focused on studying key conformational states and dynamics of A2AR by complexing it with both cognate Gs and non-cognate Go G-proteins with the same agonist ligand. 19F NMR revealed several functional activation states of A2AR when it is coupled to Gs and Go G-proteins.


																																			When A2AR is engages with its preferred Gs partner, the receptor adapts long-lived and highly populated activation states. However, when coupled to Go, these activation conformational states are significantly less engaged and populated. In fact, one of the activation states was mainly observed when the receptor was engaged with Gs but not Go.

Molecular dynamics simulations and dPaCS-MD/MSM calculation, performed at Dr. Kitao lab, indicate that Gs forms more interactions with A2AR and has stronger binding affinity compared to Go. Additional Monte Carlo simulations performed by Dr. Tucs confirmed when A2AR engages Gs or Go G-proteins, there are major changes in the receptor's dynamics, which dictate the populations and interconversions between activation states identified through NMR. This led to the hypothesis that allostery (long range communication) might be at play.

To probe allostery in the receptor, the researchers utilized rigidity theory techniques developed by Dr. Sljoka. Rigidity theory analysis validated the presence of multiple adaptive allosteric networks which were distinct when the receptor engages with Gs and Go. The allosteric mechanisms directly control the dynamic differences and transitions between distinct functional states, playing a major role in G protein selectivity and G-protein-receptor coupling.

The ability of GPCRs to connect with multiple proteins through distinct activation states could lead to better treatments, highlighting the complex yet fascinating ways our body's cells communicate and respond to signals. The findings in this study offer important insights into GPCRs selectivity, allostery, partial agonism and biased signaling, with major implications in drug discovery.
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                Computational analysis based on modeling and mathematical rigidity theory identifies activation (allosteric) network pathway (red) propagating through the A2AR GPCR and the differences in the pathways in the A2AR-Gs (left) and A2AR-Go (right) complexes. These pathways play a major role in the control of GPRC activation, the control in activation states, and G protein selectivity. Credit: Nature Chemical Biology (2024). DOI: 10.1038/s41589-024-01682-6
            
        

    




Future developments

While the current study provides an unprecedented mechanistic understanding of coupling and promiscuity in A2AR, future studies will no doubt focus on trying to generalize to other GPCRs and incorporation of advanced AI models.

These efforts have significant implications for designing safer and more selective therapeutics targeting GPCRs and will deepen our overall understanding of cellular signaling mechanisms.
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												Louis-Philippe Picard et al, Balancing G protein selectivity and efficacy in the adenosine A2A receptor, Nature Chemical Biology (2024). DOI: 10.1038/s41589-024-01682-6
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                Inshore coral reef at Yunbenun Magnetic Island. Credit: Matt Curnock, CSIRO
            
        

    


Griffith researchers are among the 200 experts who have contributed to the most comprehensive and rigorous review about the effects of land-based activities on Great Barrier Reef water quality and ecosystem condition: the 2022 Scientific Consensus Statement.



										      
																																	The Statement brings together the latest scientific evidence to understand how land-based activities can influence water quality in the Great Barrier Reef, and how these influences can be managed.

Led by C2O Consulting and funded by the Australian and Queensland governments, the Statement involved more than 200 experts including 78 authors and 69 reviewers from Australia and overseas. The outputs are based on evidence from more than 4,000 publications.

Australia's Chief Scientist Dr. Cathy Foley provided oversight of the process to ensure that the approaches used were best practice, credible and robust. She says, "The 2022 Scientific Consensus Statement is an exemplar of the academic methods for reaching scientific consensus. The public can trust the processes used to develop the Statement, and the conclusions can be relied upon and trusted to inform decision-making."

Experts addressed 30 priority questions examining evidence from the catchment to the reef. The questions cover values, conditions and drivers of the health of the Great Barrier Reef, sediments and particulate nutrients, dissolved nutrients, pesticides and other pollutants, as well as human dimensions of water quality improvements and emerging science. All outputs were independently peer reviewed by local, national, and international experts.

Based on the evidence, 35 scientific experts reached consensus on eight overarching conclusions, Concluding Statements and a Summary report.


																																						
    
     




																																			Overarching conclusions


	Historical and continuing land management and catchment modification impair Great Barrier Reef water quality through extensive vegetation degradation, changed hydrology, increased erosion, and expansion of fertilized land uses, urban centers and coastal developments.

	Pollutant loads from the catchment area to the Great Barrier Reef have increased from pre-development loads by 1.4 to 5 times for fine sediments, and 1.5 to 3 times for dissolved inorganic nitrogen (with variations depending on basins).

	Poor water quality, particularly elevated levels of fine sediments, nutrients and pesticides, continues to have detrimental impacts on Great Barrier Reef ecosystems. The greatest impacts are on freshwater, estuarine, coastal and inshore marine ecosystems.

	Human-induced climate change is the primary threat to the Great Barrier Reef and poor water quality can exacerbate climate-related impacts. Good water quality is critical for healthy and resilient ecosystems and supports recovery from disturbances such as mass bleaching and extreme weather events. Meeting water quality improvement targets within the next ten years is imperative.

	While several land management practices and remediation actions are proven to be cost-effective in improving water quality, translating these into more substantial pollutant reductions will require significant scaling up of the adoption of these actions, prioritization of pollutant hotspots, and greater knowledge of the costs and potential co-benefits of practice adoption.

	Greater focus on locally effective management solutions can encourage faster adoption, especially when designed and delivered using collaborative approaches involving landholders, Indigenous communities, the broader community, policy makers and scientists.

	World-leading monitoring, modeling and reporting programs underpin the Great Barrier Reef ecosystems and provide essential knowledge to inform water quality improvement strategies. These programs could be strengthened and refined by increasing their spatial and temporal coverage to capture regional and local differences, provide more balanced coverage across land uses and ecosystems, improve trend analysis and quantify uncertainties.




																																			Ten Griffith University experts contributed as authors to the Statement, including three as lead authors--Associate Professor Andrew Brooks, Professor Guillermo Diaz-Pulido and Professor Michele Burford.

"There is good evidence that the remediation of large alluvial gullies applying treatments typically used on major civil engineering projects, is both highly effective and highly cost-effective. Fine sediment reductions over 90% were demonstrated within one to two years of remediation.

"The 2022 Scientific Consensus Statement confirms that gully and streambank erosion represent around 80% of all sediment delivered to the Great Barrier Reef," Associate Professor Brooks said.

"The evidence for riparian management was, however, more equivocal. The review found that while there was a sound theoretical basis for the sorts of management activities currently being undertaken to reduce channel erosion through riparian management, the scientific evidence specific to the Great Barrier Reef does not yet exist to back this up."


																																																					
																				
																						More information:
												2022 Scientific Consensus Statement. www.reefwqconsensus.com.au/
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                The CDC revised its proposed changes, which would have required validation from a vet, to require only a simple form. Credit: CDC
            
        

    


The U.S. Centers for Disease Control and Prevention (CDC) is implementing new border rules for dogs entering the United States as of Aug. 1. However, the new rules going into effect are not as onerous as the ones originally planned.



										      
																																	The previously proposed rules required that dogs traveling to the U.S. from Canada be accompanied by an onerous CDC Dog Import Form validated by a veterinarian before each visit into the United States. This was in addition to requirements that the dog:


	be at least six months old

	have an ISO-compatible microchip

	appear healthy upon arrival



The requirement for veterinary confirmation sparked significant controversy, especially among American and Canadian politicians and pet owners who claimed it would place a disproportionate burden on travelers and border patrol services.

The CDC has recently revised these proposed rules, now requiring only a simple form for entry from rabies-free countries such as Canada, and no longer requiring veterinarian validation. However, stricter requirements may only have been put on hold for nine months while the agency reviews alternative options.

The regulations aim to prevent rabies from entering the United States, where canine rabies has been eliminated for some time. The majority of remaining rabies cases--over 90 percent--are associated with wildlife, not household pets.

Prior to Aug. 1, the CDC only required that dogs appear healthy, and that you "provide a written or verbal statement your dog has NOT been in a high-risk country for rabies within the past 6 months or since birth if under 6 months of age."


																																						
    
     




																																			Impact on pet owners and care providers

The back-and-forth over these changes highlights the importance of considering the broad impacts of such regulations on the well-being of pets and people. As researchers who work at the interface of human, animal and environmental health (called One Health), we are concerned about reactive policies that do not consider the broad impacts of such programs, and hope the revised rules will be maintained.

New regulations must consider more than just disease. Research shows that pets can be crucial for people's health and well-being, providing companionship that helps reduce loneliness and social isolation. These benefits are vital for mental and physical health, as loneliness has health impacts equivalent to smoking 15 cigarettes a day.

For many, pets are family members offering comfort, especially during tough times. Policies restricting travel or access to veterinary care undermine and devalue these crucial bonds.

Such rules must also consider impacts on people with disabilities who rely on service animals. These individuals depend on service dogs for daily assistance and independence. Barriers to travel or re-entry into the U.S. can disrupt this critical support.

As well, regulations that require veterinary reporting on rabies vaccination place a significant workload on veterinarians, as pointed out by the Canadian Veterinary Medical Association. By requiring additional paperwork, an already overworked veterinary medical system will face further strains.


																																			Impact on pets

The previously proposed regulations required veterinary confirmation of rabies vaccination. But trips to a veterinary clinic have their own impact. Many animals experience fear and anxiety when visiting the vet, and the prospect of additional examinations and tests at the border can exacerbate this stress.

Moreover, some pets have medical conditions that prevent them from receiving vaccinations, complicating their entry into the country if they are not vaccinated. One of the authors of this story has a dog that is a good example of this: Kiffer's dog Oliver was recently diagnosed with lymphoma, a cancer affecting his immune system.

Typically, dogs with lymphoma survive only one year even with the best chemotherapy interventions. However, in Bellingham, Washington, an innovative bone marrow transplant and T-cell immunotherapy can cure 50 to 90 percent of lymphoma cases.

Oliver has not received an up-to-date rabies vaccine due to his condition, as his oncologist warned that vaccination may stimulate cancer. The American Veterinary Medical Association acknowledges that vaccination should be waived for some animals with such medical conditions.

Oliver is not alone. Due to a range of barriers to veterinary care in Canada, it is not uncommon for Canadians to travel across the border to get the care their pets need. While many of these trips are in pursuit of more affordable pet care, medical pet travel in pursuit of new and innovative treatments is also a common motive--at least more common than current rates of canine rabies in either the U.S. or Canada.

In this way, regulations imposed to reduce health risks can in turn exacerbate health harms for pets.


																																						
    
     




																																			Erosion of public trust in health policies

While controlling rabies is crucial, how do we weigh the costs and benefits? Canada has been free of canine rabies for decades. Therefore dogs from rabies-free countries such as Canada pose an extremely low risk to public health, while the impact of these regulations can have widespread and multifaceted impacts on the well-being of pets and the people who care for them.

The consequences of these policies extend beyond their undue administrative burden. By imposing stringent requirements that are disproportionate to the actual risk, regulations can foster a perception that public health authorities are disconnected from the needs and concerns of the public. This perception can erode trust, making it more difficult to implement and enforce other essential public health measures.

At a time of already high levels of distrust in public health and other institutions, such actions are not to be taken lightly.

When addressing health risks at the human-animal interface, we need holistic measures that identify and address the interconnected and downstream impacts of regulations on health--beyond disease. The recent decision to walk back the implementation of more stringent dog travel rules between Canada and the U.S. is a good step in this direction. Future changes to these regulations should ensure they are minimally burdensome and offer real public health benefit.
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Blowflies found to carry bird flu virus

										

    
        
            [image: Tiny flyers with large impact: Blowflies carry bird flu virus]
             
                (A) Geographical view of Izumi City, Kagoshima, Japan, and the blowfly collections sites. (B) Schedule of blowfly surveillance. White arrowheads indicate the dates of HPAI cases in poultry farms. Black marks indicate the blowfly collection dates. The line graph depicts the number of dead wild birds in Izumi City, as reported by the Ministry of the Environment, Japan. Credit: Scientific Reports (2024). DOI: 10.1038/s41598-024-61026-1
            
        

    


Researchers from Kyushu University have discovered that blowflies, a family of flies strongly attracted to decaying flesh and feces, are carrying the bird flu virus in southern Japan. Their findings, published in Scientific Reports, introduce a potential new route of transmission for bird flu and highlight the need to develop new countermeasures to prevent and control the disease in poultry farms.



										      
																																	Since 2020, bird flu has been spreading rapidly around the globe, leading to the death of millions of wild birds and the culling of more than half a billion farmed birds worldwide. In Japan, where a single case of infection on a poultry farm mandates the culling of the entire stock, the 2022-2023 winter season saw a record-high of 326 outbreaks of bird flu, resulting in the sacrifice of 17.7 million birds.

Some strains of bird flu have also jumped to mammals, including cows, goats, dogs, cats, and since March, an uptick of cases in poultry and dairy workers, with a high fatality rate, has raised significant concern.

"Bird flu has been causing substantial damage to wildlife and the poultry industry, and also holds great risk for humans who work closely with livestock. It's therefore vital to understand how the virus spreads and its potential routes of transmission to control and prevent outbreaks," explains first author Associate Professor Ryosuke Fujita of Kyushu University's Faculty of Agriculture.

In this research, the scientists studied a wild crane colony in Izumi city, Kagoshima Prefecture, in southern Japan. In winter, the prime season for bird flu, thousands of cranes migrate to this area, with their dense numbers making them vulnerable to infection. During winter 2022-2023, 1,600 cranes out of a colony of 10,000 cranes died from bird flu.

"We were notified about the cranes being infected and we had to act quickly," says Fujita.


																																						
    
     




																																			Along with his colleagues, he set traps at different locations around Izumi city to collect blowflies. "We were particularly interested in one species of blowfly, Calliphora nigribarbis, as, unlike other fly species, they are active in winter, coinciding with the peak season of bird flu. This, along with their attraction to the flesh and feces of animals, makes them a prime suspect for spreading the virus," adds Fujita.

The researchers collected 648 blowflies and discovered that 14 blowflies were carrying the bird flu virus. The majority of virus-positive blowflies were collected from the sample site closest to the crane colony.

"While 14 blowflies may seem like a low number, this represents a prevalence in blowflies of 2.2%, which is a huge percentage compared to other diseases spread by insects," explains Fujita. The research team also used genetic testing to confirm that the blowflies were carrying the same virus strain that has been infecting the crane colony.

Unlike birds and mammals which the virus infects and replicates inside, blowflies instead ingest the virus from infected dead birds or their waste, with the virus maintaining infectivity for up to two days. Blowflies are capable of flying at least 2 kms per day, so the researchers estimate that it is feasible for them to reach nearby poultry farms or other wild bird populations within a 4 km range.


																																			The researchers believe that as the blowfly moves from place to place, it could contaminate surfaces, food sources and water sources, with healthy birds becoming infected through direct contact with these contaminated sources, or by ingesting adult or larval blowflies.

In Japan, where farmers often use closed farming systems instead of open spaces to control infections and maximize production, countermeasures aimed at eliminating blowflies could be implemented fairly easily, helping to protect farmers from severe financial damage.

"By keeping areas clean and using fly control methods, such as fine nets or insecticides, we can reduce the risk of virus spread to indoor poultry farms. However, in outdoor farms in other countries, and in wild bird populations, controlling blowflies may be logistically impossible," says Fujita.

Having identified that blowflies carry the virus, Fujita and his colleagues are now collaborating with the government to capture blowflies in quarantined sites around infected poultry farms, hoping to find definitive evidence that blowflies are causing these outbreaks.

Fujita and his colleagues are also developing new tools that use artificial intelligence to assess and predict the potential risks of vector insects. "By using advanced technologies alongside on-the-ground research, we can better understand and control the spread of bird flu and other insect-borne diseases, ultimately safeguarding both animal and human health," concludes Fujita.


																																																					
																				
																						More information:
												Ryosuke Fujita et al, Blowflies are potential vector for avian influenza virus at enzootic area in Japan, Scientific Reports (2024). DOI: 10.1038/s41598-024-61026-1
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Many lakes in North America are affected in varying degrees by invasive alien plants.



										      
																																	An invasive plant is one that colonizes (or has colonized in the past) new sites or regions at a rapid rate and produces dominant populations, either in terms of coverage or numbers, or both. Humans contribute to the invasion by introducing the plant or preparing the ground for the invader.

A plant invasion is not necessarily a major problem for the environmental health of a body of water. But it is certainly a visible and disturbing problem for shoreline property owners.

In the northeast of the continent and in certain areas of the Midwestern United States, Eurasian watermilfoil is the most worrisome invasive aquatic plant. Is it possible to prevent its spreading? Yes, but the price of doing so is high and the battle is a permanent one.

For several years now, my research team at Laval University has been looking not only at the scientific relevance of controlling the spread of invasive plants, but also at the operational feasibility and costs of doing so. These, in the final analysis, are often the only things that matter.

An invader from Asia

Eurasian watermilfoil is a herbaceous vascular plant. Its sap circulates in vessels, which means it is not an alga.

It was introduced to the United States in the 1940s from China or South Korea, probably as an aquarium plant. It has since spread to all the American states and three Canadian provinces (British Columbia, Ontario and Quebec).

It colonizes shallow areas of ponds, lakes and rivers, where it forms very dense beds that cover several thousand square meters. Its effects on biodiversity are poorly documented. However, since it occupies the same space, at depth, as several North American aquatic plants, it probably impoverishes the plant diversity of bodies of water when it is present in high densities by monopolizing resources (light, nutrients).

It has a greater impact on swimming, boating and even property values, particularly in small lakes where it can sometimes cover the entire surface area.


																																						
    
     




																																			A long-term battle

In the United States, watermilfoil is usually controlled by herbicides. These have a very short-term effect and spraying has to be repeated regularly to maintain control. Native plants are often more affected by the pesticide than watermilfoil is, leaving the invader free to roam.

Removing the stems and roots is a more effective approach. Lake George and Upper Saranac Lake (110 and 19 square kilometers, respectively), in New York State, are among the very few lakes in North America to have significantly and, above all, sustainably reduced the surface area of their watermilfoil beds this way.

This feat has been achieved thanks to patient digging operations by large teams of divers who have removed thousands of kilograms of watermilfoil over the years.

At Upper Saranac Lake, the watermilfoil control campaign, which began in 2004, removed more than 22 metric tons of the plant (slightly more than a 12-wheel dump truck) in the first three years. The effort involved almost 35,000 person-hours of diving, but the quantity of watermilfoil (biomass) in the lake was reduced by 97 percent. It was like taking a sledgehammer to the invader.

Intensive control was then followed by maintenance control, which for several years has resulted in a minimal summer harvest (20 kilograms in 2023). This work is exemplary in terms of sustainability, but it has nevertheless cost a total of more than $2 million dollars.


																																			My team repeated the experiment in a smaller lake in southern Quebec, the Lac des Abenaquis (one square kilometer). We hypothesized that we could achieve the same result as at Upper Saranac Lake but more quickly, and at a lower cost, by using synthetic benthic mats to cover the large beds. These tarps act as a physical barrier to the growth of the stems, and can eliminate the watermilfoil underneath in just ten weeks. They can then be used elsewhere in subsequent summers.

Thanks to sound strategic planning that prioritized the most problematic watermilfoil beds, we managed to reduce the surface area of watermilfoil in the lake by 95 percent in just five years. So it's working! But to achieve this, we had to invest more than $200,000 for each hectare of weed that was eliminated.

What's more, if the results of intensive control are not preserved in the future by maintenance control that eliminates the rebuilding watermilfoil beds without delay--because the plant can never be completely eradicated from a lake--this investment will have been a complete waste, since it will only take a few years to return to the initial situation.

Think carefully about the plan

The cost of combating watermilfoil can be cut in half if volunteers and local players such as municipalities get involved. But it is still very costly if it is undertaken late, i.e. once the watermilfoil has become firmly established.

Before embarking on a control campaign, the riverside property owners' associations and municipalities concerned must first carry out a full health check of their lake and prioritize the disruptive agents.

If watermilfoil is only a visible symptom of deeper problems, investing in control may not be the wisest course of action. In that case, it would be better to invest at the source in things like reducing nitrogen and phosphorus inputs, rather than pulling up roots and installing tarps.

It's a good idea to think through any actions carefully. Fortunately, citizens and their representatives are becoming better equipped to make informed decisions based on sound science to improve the state of their lakes.
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Multi-year trends in apple firmness retention post-storage and cultivar influence on breeding selections

										

    
        
            [image: Multi-year trends in apple firmness retention post-storage and cultivar influence on breeding selections]
             
                Trends of outer cortex fruit firmness (M1--maximum hardness at region one) and inner cortex fruit firmness (M2--maximum hardness at region two) at-harvest ('H') and after-storage ('S') of Phase Two (P2) selections and individual reference cultivars from 2005 to 2019. Credit: Fruit Research (2024). DOI: 10.48130/frures-0024-0020
            
        

    


A research team at Washington State University has demonstrated considerable advancement in enhancing apple firmness and its retention during cold storage, which is vital for fruit quality. The study analyzed 15 years worth of data from, from 2005 to 2019, emphasizing increased inner cortex firmness, which was influenced by cultivars like "Cripps Pink" and "Honeycrisp."



										      
																																	This research underscores the value of genetic selection in breeding programs, potentially leading to apples with superior storability, which aligns with the program's goal of improved fruit quality during cold storage.

The trend analysis of breeding records revealed that the Washington State University apple breeding program (WABP) has been focusing on the selection of apples with improved eating quality and storability. Current research predominantly measures outer cortex firmness, with relatively limited attention paid to inner cortex firmness.

The study, published in Fruit Research on 2 July 2024, aims to address the gap by focusing on after-storage retention of inner cortex fruit firmness, examining the genetic contributions of key cultivars, and assessing the WABP's overall progress in breeding for improved fruit storability.

The phenotypic distribution of maximum hardness in R1 (termed M1) and maximum hardness in R2 (termed M2) values for both "at-harvest" and "after storage" samples over multiple years was analyzed using penetrometers to measure outer and inner cortex firmness. For M1 measurements, most "at-harvest" (H) samples ranged between 16 and 22 lbs, with higher variance in certain years. "After-storage" (S) samples showed reduced firmness.


																																						
    
     




																																			M2 measurements followed similar trends, with "H" values typically between 24 and 31 lbs and "S" values consistently lower. The data revealed that M1 and M2 firmness values were generally highest for "H" selections, followed by "H" cultivars, "S" selections, and "S" cultivars. Notably, selections exhibited better after-storage firmness retention in comparison to cultivars. Year-to-year analysis showed smaller deltas in firmness loss for selections than for cultivars.

Additionally, the average allelic representation (AAR) indicated increasing genetic contributions from "Honeycrisp" and "Cripps Pink," while "Golden Delicious" remained consistently represented. This study highlights the effectiveness of the WABP in selecting apples with enhanced firmness and storability, emphasizing the genetic influence of key cultivars on these traits.

According to the study's lead researcher, Kate Evans, "This 15-year trend analysis showed that the WABP has been selected for increased fruit firmness (particularly of the inner cortex), and retention of inner cortex firmness among the P2 selections. This breeding progress also aligns with one of the three WABP's overarching objectives--improved fruit storability."

In summary, the WABP resulted in enhanced apple firmness and storability over a 15-year period, as evidenced by data collected from 2005 to 2019. The study revealed that the selected cultivars exhibited superior and more sustained firmness, particularly in the inner cortex, influenced by "Cripps Pink" and "Honeycrisp." Future efforts will focus on breeding strategies and leverage genetic insights to further elevate apple quality and align with consumer demands.


																																																					
																				
																						More information:
												Soon Li Teh et al, Multi-year trends of retention of fruit firmness after storage and influence of cultivar representation among apple breeding selections, Fruit Research (2024). DOI: 10.48130/frures-0024-0020
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                The researchers found most coyotes steer away from areas where they expect to find people, like the one caught on a trail camera here. Credit: Michel Kohl Lab
            
        

    


Georgia's capital is home to more than 6 million people, a bustling film and music scene, and one of the most adaptable species in the U.S.: the coyote.



										      
																																	And now, thanks to new video footage from the University of Georgia's Warnell School of Forestry and Natural Resources, we're getting a better idea of how and where coyotes spend their time in Atlanta.

In partnership with Wildlife Atlanta and the Georgia Department of Natural Resources, UGA is releasing GPS collar videos from coyotes in the Atlanta area as part of their urban mammal ecology project. One of the goals of this study is to provide insight into coyotes' daily activities in the hope of minimizing negative human interactions with coyotes.

The videos show that coyotes largely avoid both interactions with people and areas where people are likely to be during the day. Some of the footage shows a coyote resting in a wooded area off the interstate, a coyote grooming a pup near its den in the forest and a group of coyotes drinking water from a creek.

But the videos also confirm that coyotes are opportunistic creatures. Once night falls, collar footage shows a coyote snagging a fast-food bag from a parking lot, and another clip sees a mated pair hanging out near a radio station parking lot.

"Coyotes have expanded their range east, demonstrating their incredible resilience and ability to adapt. Now, they're even found in some of the densest urban centers in the country," said Michel Kohl, the primary investigator of the project and an associate professor in UGA's Warnell School. "A lot of what we see in Atlanta can be applied to other large metropolitan areas as well."

Kohl hopes these videos can answer some of the most pressing questions people have about these canines and reassure them that coyotes pose little risk to humans.
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                Coyotes are found throughout the U.S., including urban areas like the one shown here. Credit: Michel Kohl's Laboratory
            
        

    





																																						
    
     




																																			Are there coyotes in Atlanta?

Yes. In fact, coyotes are found in just about every state in the U.S., including urban areas.

Although coyotes can now be found in all 159 counties in Georgia, they first arrived sometime in the 1970s. And it took some time for them to make their way into the metro-Atlanta area, Kohl said.

Coyotes are traditionally most active at dawn and dusk. But in their effort to avoid interactions with humans (and vehicles), urban coyotes have become more active at night.

If you do see one during the day, though, there's no need for alarm.

"That's not necessarily an abnormal thing," Kohl said. "People might have moved into the park where it was and scared it out of its location. It doesn't mean that the coyote has rabies."

While coyotes can become infected with rabies, it's not common.

"The risk of contracting rabies from a coyote is very low, but the fear is very high because people are not necessarily exposed to large wild animals like coyotes," said Summer Fink, a doctoral student in the Warnell School involved in the research.

Are coyotes going to injure my child?

As the videos show, coyotes aren't keen on interacting with people.

Coyote attacks on humans are extremely rare. When they do occur, it often stems from factors such as people feeding coyotes.

If you see a coyote that's too close for comfort, make loud noises to chase it off. You can also spray it with a hose or turn on your sprinklers to encourage it to leave the area.


																																			Are coyotes going to injure my pets?

Probably not, but there are some things you can do to protect your furry friends.

Don't feed or approach a coyote, and secure your garbage, pet food and birdseed so coyotes (and other wildlife) can't access it. Similarly, close off crawl spaces so coyotes don't take up residence under your house.

It's also important to keep small pets inside or on a leash when on bathroom breaks.

Data shows that coyote diets largely consist of small mammals and fruit--and the occasional discarded hamburger.

But the collar videos did show several instances of coyotes feeding on feral cats. The videos don't show whether the cats were scavenged roadkill or killed by the coyotes.

The videos did not show any interactions between coyotes and dogs.

"Unlike dogs, people like to let cats roam freely, but the biggest thing you can do to keep them safe is to keep your cats indoors," said Carson Daniel, an associate wildlife biologist and the urban wildlife extension assistant leading the camera collar research.

What diseases can coyotes carry?

Most of the diseases you vaccinate your dog for, coyotes can also contract. That includes rabies, distemper, parvo and heartworms.

The good news is keeping your dogs and cats updated on these vaccines and preventive medications minimizes their risk of disease.

Rabies poses the biggest risk to people, but it is largely transmitted through bites. If you take the steps above to minimize interactions with coyotes, the risk of being bitten by one is extremely low.

For more information on living with coyotes and to see clips from the GPS collar videos, visit the Wildlife Atlanta website.
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New tree species found in Xishuangbanna
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                Immature fruit of Beilschmiedia mengwangensis. Credit: Peng Xiaobin
            
        

    


The Lauraceae is an important basal angiosperm group, widely distributed in the tropical and subtropical regions of the world. Beilschmiedia is one of the largest genera in the Lauraceae and has a typical pantropical distribution.



										    
																					During field work from Menghai county to Lancang county in Yunnnan province, researchers from Xishuangbanna Tropical Botanical Garden (XTBG) collected an unknown fruiting Lauraceae taxon.

After careful morphological studies and phylogenetic analyses, the researchers confirmed that the material belonged to the genus Beilschmiedia and represented a species new to science. They named it Beilschmiedia mengwangensis to refer to its type locality, Mengwang of Xishuangbanna. The new species was reported in Systematic Botany.
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                Mature individual of Beilschmiedia mengwangensis in natural habit. Credit: Peng Xiaobin
            
        

    



Beilschmiedia mengwangensis is a tree up to about 20 meters. It is morphologically similar and phylogenetically closely related to Beilschmiedia brachythyrsa. However, it can be distinguished from Beilschmiedia brachythyrsa by having larger fruits, longer and thicker fruiting pedicels, larger leaf blades, and more lateral veins.

Wild individuals of the new species have only been found in forest along the streamside of the river valley in Huitang Village, Mengwang, Menghai County, at an altitude between 600 and 700 m.

Filed work showed that the environment around the type locality had been seriously affected by the expansion of agricultural land and relocation of residents displaced by the reconstruction of downtown hydropower station. Living Beilschmiedia collections at XTBG include another two immature individuals of the new species.

"An accurate assessment of the conservation status for this new species a crucial area of focus for future research," said Li Jie of XTBG.


																														
																				
																						More information:
												Xiao-bin Peng et al, Beilschmiedia mengwangensis (Lauraceae), a New Species from Southwest China, Systematic Botany (2024). DOI: 10.1600/036364424X17157980510239
																						
																					


                               											
																					
                              										                                        
										
										
											 
												Citation:
												New tree species found in Xishuangbanna (2024, August 1)
												retrieved 1 August 2024
												from https://phys.org/news/2024-08-tree-species-xishuangbanna.html
											 

											 
											 This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
											 part may be reproduced without the written permission. The content is provided for information purposes only.
											 

										

                                        
									

								



This article was downloaded by calibre from https://phys.org/news/2024-08-tree-species-xishuangbanna.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Warming stops tiny organisms working together, scientists discover

										

    
        
            [image: Warming stops tiny organisms working together]
             
                Fluorescence microscopy image of Paramecium bursaria showing Chlorella spp. algal symbionts in green. Credit: Dr. Ben Makin
            
        

    


Hotter conditions prevent two tiny organisms working together for mutual benefit, new research shows.



										      
																																	University of Exeter scientists studied a single-celled organism (Paramecium bursaria) which can absorb and host algae (Chlorella spp). This pairing is common in freshwater worldwide, and their symbiotic relationship provides benefits including trading of nutrients and protection for the algae.

But when scientists made the water 5degC warmer, the partnership stopped working--and the results suggest the algae may even become parasitic.

The breakdown of such relationships could have a major impact on ecosystems.

The paper, published in the journal Aquatic Biology, is titled "One year of warming leads to the total loss of productivity in a widespread photosymbiosis."

"This kind of relationship--called photosymbiosis--is an important part of freshwater and ocean ecosystems," said Dr. Ben Makin, of the Environment and Sustainability Institute on Exeter's Penryn Campus in Cornwall.

"To illustrate their importance, these relationships provide around half of all marine photosynthesis.

"A well-known example is found in coral reefs--where the reef-building corals host resident photosynthetic partners. In recent years, we have seen many high-profile 'bleaching' events--when corals expel these partners, often due to high temperatures, leaving them at risk of stress and mortality.
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                Fluorescence microscopy image of Paramecium bursaria showing Chlorella spp. algal symbionts in green. Credit: Dr. Peter Stilwell
            
        

    



"That is a short-term, 'immediate' reaction to changing conditions, but in this study we wanted to find out the possible evolutionary effects of high temperatures--occurring over multiple generations. Such effects remain virtually unknown, as they are difficult to study in slow-growing organisms.


																																						
    
     




																																			"The single-celled organisms we chose in our study have short lifespans, so by testing them in sustained high temperatures we were able to examine how they respond over many generations."

The Paramecium bursaria and Chlorella spp. in the study had been kept in lab conditions at 25degC--a realistic temperature for these species in the environment.

The researchers kept some at 25degC as a control group, while others were exposed to cooling (20degC) or warming (30degC) for 295 days.

"With 5degC of warming--consistent with worst-case climate scenarios by the end of this century--the relationship between these species appears to be fundamentally changed," Dr. Makin said.

"While some algae stayed within host cells, the relationship was strongly degraded in warmer conditions.

"Net photosynthesis and carbon-use efficiency--in effect the amount of energy produced by the algae for its host and the capacity for the association to use that energy to grow--both strongly declined to zero.

"The complete loss of net photosynthesis was a striking result. Alarmingly, this implies the photosynthesis rates provided globally by these associations could be at risk over evolutionary timescales under warming.
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                Paramecium bursaria with Chlorella spp. (red) and nucleic acid (bright greenyellow), highlighting the nucleic acid in symbiont nuclei and ribosomes. Credit: Dr. Ben Makin
            
        

    



"It also means the algae no longer provide the key photosynthetic benefit to their hosts, with the association showing signs of becoming parasitic."

This is an 'inversion' of the mutualistic association these photosymbioses typically form--which means the species no longer receive benefits from one another, and instead partners can exploit or harm the other.


																																			It is hoped that evolution can "rescue" some species, allowing them to adapt quickly enough to rapid environmental changes being caused by humans.

While these species did manage to raise their "growth rate thermal optimum" (their ideal temperature for reproduction), they did not evolve to save their symbiotic relationship.

This type of algae usually relies on organic nitrogen sourced from its host, but in the study, more and more of the algae became free living--existing outside the host and now relying on inorganic nitrogen found in the water.

Dr. Makin concludes, "Warming has the power to erode these relationships over evolutionary timescales--with serious implications for global, highly productive photosymbiotic associations, like those found in coral reefs."


																																																					
																				
																						More information:
												B Makin et al, One year of warming leads to the total loss of productivity in a widespread photosymbiosis, Aquatic Biology (2024). DOI: 10.3354/ab00769
																						
																					


                               											
																					
                              										                                        
										
										
											 
												Citation:
												Warming stops tiny organisms working together, scientists discover (2024, August 1)
												retrieved 1 August 2024
												from https://phys.org/news/2024-08-tiny-scientists.html
											 

											 
											 This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
											 part may be reproduced without the written permission. The content is provided for information purposes only.
											 

										

                                        
									

								



This article was downloaded by calibre from https://phys.org/news/2024-08-tiny-scientists.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




										

    
        
            [image: tibet 40 glacier]
             
                Tibet glacier. Credit: Pixabay/CC0 Public Domain
            
        

    


As global temperatures inch upwards year after year, the world's glaciers retreat. These rivers of ice and the even larger ice sheets which cover Greenland and Antarctica are melting--and the melt is speeding up.



										      
																																	Glaciers and ice sheets have only a few species which can live on them, from ice worms to snow fleas and snow algae. When the ice melts, these species have to retreat with them.

But what happens to the areas the glaciers leave behind? Does life move in?

Our international team of researchers has spent the last decade investigating what happens to the newly uncovered ground as glaciers retreat further up mountain ranges. We tracked what's happening at 46 retreating glaciers: from the Himalayas to the Andes, from the Arctic archipelago of Svalbard to as far south as New Zealand, and even tropical glaciers in Mexico.

What new research, published in Nature, has found is life quickly moves to colonize these new habitats, from microorganisms to hardy lichens and mosses, to pioneer species such as grasses. More plants arrive--and then, following them, come the animals. Over time, we've watched as new ecosystems emerged.

Life finds a way

When a glacier melts, what's left behind is a barren landscape of bare rock and sediment. Over time, these areas gradually transform into a complex and diverse post-glacial ecosystem.

What we wanted to know was how this happens, how long it takes, and how life goes about colonizing new habitat.


																																						
    
     




																																			Between roughly the 14th and 19th centuries, the world was in the grip of the "Little Ice Age"--a period of moderate cooling largely affecting the northern hemisphere. During this period, many glaciers in this hemisphere expanded.

From the late 19th century onward, human activities--especially the routine burning of fossil fuels--began to trap more heat and warm the planet, slowly at first but now accelerating.

We chose our glacial landscapes with care, selecting only those glaciers where we could accurately date the beginning of the retreat of the ice using a range of data sources, including topographical maps, field measurements, photographs, paintings, remote imaging and field data. Our team covered many parts of the world, but we did less sampling in polar regions.

We collected soil samples from more than 1,200 plots across our 46 glaciers and analyzed them in the laboratory to track which species arrived when. We tracked ecosystem formation by analyzing soil properties and nutrients and the evidence of carbon capture by plants. We also used environmental DNA sampling techniques to capture DNA traces left by animal species to gauge local biodiversity.

We could then cross-reference the arrival of species with when each glacier began to retreat.

What did we find? A surprisingly widespread pattern of ecosystem formation.

The first lifeforms to arrive were the smallest. Microorganisms such as bacteria, protists and algae colonize the ground. These tiny lifeforms can form surprisingly rich communities all by themselves.

It takes about a decade of colonization by microorganisms before larger species can arrive. Some microorganisms can make minerals in the rocks available for other species.

Next comes hardy pioneer species such as lichens, mosses, and grasses able to tolerate tough conditions. Even though the ice has gone, these areas are still scoured by wind and cold.

After pioneer species grow and die, they leave behind organic material. This gradually enriches the thin soils. When there's enough organic matter, more complex plants can take root. Larger animals arrived last, as herbivores need thriving plant communities to survive and predators need prey animals to eat.


																																			How do different species form an ecosystem?

Ecosystems can be very simple through to hugely complex. For instance, on ice-free parts of the Antarctic peninsula, the ecosystem is dominated by mosses and hardy species of tardigrade and springtail.

What makes ecosystems become more complex?

As our research shows, the most important feature is time, rather than species interaction. As time passes, more new species are likely to colonize these post-glacial landscapes.

But it's the interactions between organisms which makes ecosystems function.

Microorganisms often help pioneer plants by accelerating the development of fertile soils. How? Bacteria and fungi break down organic matter from dead plants into simpler compounds. This process creates humus, a rich, fertile component of soil which improves its structure and nutrient content.

In turn, plants create new habitat and food sources for animals. Animals begin to interact with each other, through predator-prey relationships such as arctic foxes and rabbits, or as "ecosystem engineers" such as earthworms, who pave the way for more animals by eating dead plant matter and improving nutrient availability in the soil.

Even in seemingly barren environments, the way organisms interact with each other and their environment can be extremely complex and rich.


																																																					
																				
																						More information:
												Gentile Francesco Ficetola et al, The development of terrestrial ecosystems emerging after glacier retreat, Nature (2024). DOI: 10.1038/s41586-024-07778-2
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Made up of Tunisia, Libya, Morocco, Egypt and Algeria, north Africa is a melting pot of cultures with two predominant human populations with their own language and culture: the Arabs and the Imazighen. Part of their history has been buried beneath the desert, from which some research has extracted human remains up to 300,000 years old. However, their origins remained a mystery.



										      
																																	Now, research led by David Comas, a full professor at the UPF Department of Medicine and Life Sciences (MELIS) and principal investigator at the Institute of Evolutionary Biology (IBE), a joint center of the Spanish National Research Council (CSIC) and the Pompeu Fabra University (UPF), and Oscar Lao, also an IBE principal investigator, has discovered, using artificial intelligence tools, that the Imazighen (Amazigh in the singular) and the Arab people of north Africa have different genetic origins.

For the first time, the study reveals that the two separated more than 20,000 years ago and sheds light on the region's complex demographic history. The work is published in the journal Genome Biology.

The ancestors of the Imazighen reached north Africa more than 20,000 years ago

Due to its geographical location, north Africa is a conclave of cultures that has received people from Europe, the Middle East and sub-Saharan Africa for thousands of years. This confluence of populations has enriched the population genome of the region, generating a complex phylogenetic puzzle.

To shed light on the origin and evolution of the Arab and Imazighen populations, the team conducted a comprehensive analysis of 364 complete genomes from different populations.

To do so, it developed an innovative computational model with natural computing methods, within the field of artificial intelligence, dubbed "genetic programming for population genetics" (GP4PG). The results reveal that the differentiation between the Arab people and the Amazigh took place far earlier than expected.

"The new GP4PG model has allowed a more precise, robust and refined analysis, which for the first time clearly separates the two peoples more than 20,000 years ago, when the Imazighen returned to Africa from Eurasia in the movement known as 'back to Africa'", says Oscar Lao, principal investigator of the Institute of Evolutionary Biology (IBE).

"Human remains from about 22,000 years old have been found in Morocco that, according to these results, could be the ancestors of today's Imazighen," says David Comas, a full professor of Anthropology at the MELIS-UPF and a researcher at the IBE.


																																						
    
     




																																			Arabs and Imazighen reached north Africa thousands of years apart

The Arab and Amazigh peoples arrived in north Africa with the migratory phenomenon known as "back to Africa," after the departure by human populations out of Africa, a population movement whose genetic legacy endures today in its inhabitants.

"With this study we have seen that Arabs and Imazighen have not separated recently due to a question of geography, culture or language, but the genomes confirm that they became genetically differentiated about 20,000 years ago due to the different times at which the two populations colonized north Africa," David Comas comments.

Previous studies argued that the region's current Arab population originated in the Neolithic. However, research reveals that the majority of the Arab population colonized north Africa from the Middle East much later, during the "Arabization" of the 7th century AD.

Thus, this would be the cause of the close genetic relationship between today's Arab populations of north Africa and those of the Middle East.

"With the GP4PG model we can observe that the arrival of the Arab people around 600 AD generated a gradual genetic gradient that declines from east to west, from the Middle East to sub-Saharan Africa," Oscar Lao comments.


																																																					
																				
																						More information:
												Jose M. Serradell et al, Modelling the demographic history of human North African genomes points to a recent soft split divergence between populations, Genome Biology (2024). DOI: 10.1186/s13059-024-03341-4
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                Mosquitoes looking for a blood meal use sensory cues like exhaled carbon dioxide, body heat and odor to find their prey. Credit: Michael Miller/Texas A&M AgriLife
            
        

    


If you feel like you're the victim of itchy mosquito bites more often than others, it may not be all in your head.



										      
																																	Sonja Swiger, Ph.D., Texas A&M AgriLife Extension Service entomologist, professor in the Texas A&M College of Agriculture and Life Sciences Department of Entomology and self-proclaimed mosquito magnet from Stephenville, said there is some scientific evidence that mosquitoes have preferences for who to land and feed on.

Mosquitoes primarily rely on carbon dioxide to locate their targets, Swiger said. Body temperature and odor also play significant roles, so anything that alters these factors can make someone more or less attractive to mosquitoes.

To separate evidence from anecdotes, Swiger discussed some of the attributes or conditions that studies have shown to entice mosquitoes.

Blood type matters, sometimes

Several studies have shown mosquitoes prefer type O blood. One study published in the Journal of Medical Entomology found a mosquito species preferred to land on type O blood compared to others, but the difference was only significant between type O and type A.

Though it's often reported that mosquitoes prefer type O blood, Swiger said it's worth considering the limitations of these studies.

"Some projects have shown that there may be some correlation between blood type and mosquito preference, but in a comparative study, there's always a winner," she said. "That doesn't necessarily mean it's the absolute winner all the time."


																																						
    
     




																																			Some foods and alcohol

People who are intoxicated tend to put out more carbon dioxide and sweat more, which seems to attract mosquitoes--possibly along with other unknown factors.

Swiger said diet can also impact mosquito attraction, though the extent of its effect hasn't been fully explored. Garlic and vitamin B are often anecdotally reported to deter these bugs, but the evidence is limited.

However, Swiger said bananas and other high-potassium foods have shown to attract mosquitoes, perhaps because they lead to an increase in lactic acid production in the body, which helps mosquitoes locate animals.

This also impacts a person's skin microbiota, or the microorganisms living on the skin.

"There is some research to support that changing your diet will make you give off different scents," Swiger said. "So, it may be possible to change your attractiveness to mosquitoes based on what you're eating."

Pregnancy attracts mosquitoes

Pregnant women also seem to attract more mosquitoes, primarily because of the increased carbon dioxide output. It's estimated that women in the advanced stages of pregnancy exhale about a 21% greater volume than non-pregnant women.

Swiger said this goes along with other physiological changes, like increased body temperature, that together make pregnant women easier for mosquitoes to find.


																																			A taste for the local flavor

Sometimes mosquitoes develop more specific tastes in a location over time as an evolutionary trait.

"Mosquitoes in certain neighborhoods can become accustomed to specific scents and start to prefer those over others," Swiger said. "Their generations are about two weeks long, and urban mosquitoes that bite humans often don't travel far. As a result, they seem to get familiar with the local scents."

Other genetic predispositions

There's still much to uncover as far as mosquito preferences. Swiger said there seems to be other genetic predispositions for what attracts mosquitoes, but these aren't all clear just yet.

"If you find yourself swatting more mosquitoes than your friends, there is probably some science behind it," she said. "While there's no getting around genetic predispositions, staying covered and using repellant might just help you tip the scales in your favor."


																																																					
																				
																						More information:
												Yoshikazu Shirai et al, Landing Preference ofAedes albopictus(Diptera: Culicidae) on Human Skin Among ABO Blood Groups, Secretors or Nonsecretors, and ABH Antigens, Journal of Medical Entomology (2009). DOI: 10.1603/0022-2585-41.4.796
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Getting to the root of a plant's success
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                A closeup image of a switchgrass root (colored in teal) seen through the lens of a confocal microscope. The fiery orange specks show the fluorescently-labeled microbes that work in tandem with the plant to survive. Credit: Joseph Edwards, University of Texas at Austin
            
        

    


Plants are powerful factories--they can turn basic ingredients like carbon dioxide, water, and sunlight into oxygen, sugars, and plant mass. But plants don't do all of this work on their own.



										      
																					Below the soil's surface, plant roots work with tiny microbes to gain access to the nutrients they need to survive. This microbial ecosystem, known as the plant microbiome, has the power to make or break a plant's success aboveground.

A team of researchers led by the University of Texas at Austin, using resources from the Joint Genome Institute (JGI), a Department of Energy (DOE) Office of Science user facility, investigated how the genetics of a plant can affect its relationship with microbial communities in the soil.

Until recently, scientists had a limited understanding of how a plant's genetic information might influence which microbes get involved belowground. But through this work, they learned how certain genes in a particular plant, switchgrass, play a role in how the plant recruits its microbiome.

Switchgrass is a hardy, tall grass that is extremely drought tolerant. It is able to produce an impressive amount of biomass, which we may be able to convert into sustainable biofuels in the future. Because of this potential, DOE researchers have been studying this plant for nearly two decades.

By mapping connections between switchgrass genes and helpful microbes, the researchers aimed to identify which plant-associated microbiota can help the plant grow faster and produce more biomass.

Researchers investigated switchgrass plants grown in field sites in Texas, Missouri, and Michigan. This collaborative group also included scientists from the HudsonAlpha Institute for Biotechnology, the University of Missouri, and Michigan State University.

Through genome sequencing efforts at the JGI, the team identified which microbes were present in each of the soil samples. The researchers also pinpointed sections of the plant host genome that are associated with varying amounts of microbes.

This work revealed that the plant genes involved in immunity, development, and signaling were the most influential on the root microbiome makeup. These results provide a better understanding of how plants recruit vital microbes.

This information may help researchers as they set out to engineer or breed plant varieties that perform even better in difficult growing conditions.
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On January 1 this year, the commercial logging of native forests ended in Victoria and Western Australia. It was one of the most significant changes in the history of forest management in Australia.



										      
																																	After the chainsaws fell silent, the debate began over how to best care for our forests in the future. There has been a stream of articles about the threats of thinning forests, the damage from fire management, and confusion over Indigenous-led forest management.

These practices are worth discussing. But conflating them with the destructive commercial logging practices of the past is unwarranted.

We have a rare opportunity to consider a fundamental question--how much should we intervene and manage our forests? With commercial logging gone, should we aim to create "wilderness"--nature without people--or should we manage Country, as Australia's Traditional Custodians have done for millennia?

Forest Country has changed profoundly

Before European colonization, Traditional Custodians managed Country through the careful application or exclusion of fire and watched which plants grew and which animals thrived. Over tens of thousands of years, this experience accumulated.


																																						
    
     




																																			Unfortunately, in the past 250 years of colonization, Australia's forested landscapes, once tended for thousands of generations, have changed profoundly.

These changes began with the displacement of Traditional Custodians and the sudden change to cultural fire regimes. In Tasmania, for instance, Palawa people used fire to create open woodlands. After colonization, their fire regime was abandoned and the woodlands reverted to rainforest.

More recently, large areas of Australia's forests have been damaged by a century or more of logging, land clearance, bushfires and flooding. As a result, today's forests would be unrecognizable to earlier generations of Traditional Custodians.

In response, some Traditional Custodian groups in Victoria have restarted cultural management, partnering with Western scientists to begin to heal Country.

Their efforts cover everything from reintroducing cultural fire to thinning out dense regrowth in post-logging forests to produce ecological and cultural benefits, such as accelerating the return of large, old trees vital to many other species.

If these efforts are successful, we expect to see more biodiversity, healthier, more resilient forests, as well as new support for Traditional Custodians' management of cultural landscapes.


																																			What does it mean to care for a forest?

To be clear, no two forests are alike. There's no blueprint to manage all forests.

Some forests are fire-tolerant, while others are fire-sensitive. Each forest has its own history of disturbances and its own ability to respond to future disturbances.

In the lowland mixed-species forests of Victoria and coastal New South Wales, for instance, trees can recover quickly after a fire. But in the tall, wet mountain ash forests of Victoria and Tasmania, recovery may take decades or longer.

Forest structure matters too. Forests comprised of large trees are more likely to stay healthy and recover quicker from bushfires than forests of densely packed small trees.

Caring for Forest Country means reading the needs of each forest to ensure it can endure whatever the future holds.

Removing trees to save the forest?

You might look at a forest with lots of small trees and think it's a good thing--the forest is growing back.

But you can have too much of a good thing. Very dense forests typically emerge in response to an intense disturbance, whether logging, floods, or fire. Tens of thousands of seedlings can regenerate per hectare. As they grow, the seedlings compete intensely for water, light and soil nutrients.


																																						
    
     




																																			At such high densities, growth quickly slows and the overall health of the forest declines. This delays the development of large trees, which are disproportionately important to bird, mammal and insect species.

Worse, because these young trees are growing slowly, they are vulnerable to bushfire for decades longer. This is crucially important, as climate change is triggering more frequent landscape-scale bushfires.

Thinning forests is done by removing some trees so those remaining can grow larger, faster. It's similar to how gardeners thin out a vegetable patch, removing weaker seedlings so others can thrive.

Around the world, thinning has been done by foresters for centuries to speed up production of larger, more valuable logs. But thinning can benefit forests in other ways.

Research in North America and Europe has shown thinned forests are often more resilient to warmer, drier climate conditions and had ecological benefits. In Australia, studies have shown thinning can increase water availability in drought-impacted forests, accelerate carbon sequestration, and improve habitat outcomes. In other Victorian forests, thinning increased tree growth and led to a more varied set of species in the forest understorey.


																																			Thinning is not a silver bullet--it may produce ecological benefits in some forests, but not in others.

For instance, researchers explored whether past commercial thinning operations affected the amount of a tree's crown consumed by subsequent bushfire. In mountain ash forest, thinning didn't change the rate of crown consumption in either young or old forests. In drier forests, thinning reduced fire severity in young forests--but not in old forests.

This raises important questions: If the thinning had been done for ecological, not commercial, reasons, would the results have been different? If they had been done in other forest types, would the results have been different?

We don't have good answers to these questions because so little research on ecological thinning has been done in Australia's forests. But we do know that it has had positive results in many other forests around the world.

A way forward

Australia's Traditional Custodians are rightly acknowledged as the continent's first scientists. By living on and working with Country, they learned how it responded.

As we turn an historic page in forest management in parts of Australia, Western scientists could do well to learn from and partner with Traditional Owners to explore new ways to manage Country. Try new approaches. Learn from practice. And work together to figure out how best to heal Forest Country.
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Climate change may lead to shifts in vital Pacific Arctic fisheries
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                Trajectories of the abundance-weighted center of gravity (COG) for eight commercial species from modeled abundance from the present (2000-2019) to future periods (2021-2100) under the (a) SSP126 and (b) SSP585 climate scenarios. Overlain on the maps are the land masses (hachures) for reference and the US-Russia exclusive economic zone (EEZ) boundary (dashed line). Credit: (https://www.fisheries.noaa.gov/species/). PLOS ONE (2024). DOI: 10.1371/journal.pone.0304718
            
        

    


Marine fisheries are an essential source of protein for a large part of the world's population, as well as supporting around 390 million livelihoods and an industry worth approximately US$ 141 billion, according to the UN FAO. Yet, climate change presents a major threat to the world's fisheries, particularly in the Pacific Arctic.



										      
																																	The eastern Bering Sea and Chukchi Sea--which contain eight of the most productive fisheries in the world--are already experiencing significant climatic shifts that have contributed to the surprise collapse of two important species, snow crab and Pacific cod.

To better understand the potential impact of climate change on fisheries in the region, a research team from Hokkaido University, The University of Tokyo, and the National Institute of Polar Research used bioeconomic modeling to study how the abundance and distribution of eight commercially important marine fish and invertebrate species might change under a range of climate scenarios from 2021 to 2100. The study was published in the journal PLOS ONE.

"The movement of fish stocks or populations out of their traditional fishing grounds can be challenging for resource managers and stakeholders, exacerbating the risks of overexploitation and the race to fish," says Irene D. Alabia, a climate change researcher at the Arctic Research Center at Hokkaido University in Japan.

The researchers' model includes biological parameters, such as population growth rate and fishing mortality rate, and economic parameters, such as the costs and income associated with each species' fishery. The team modeled four climate-based socioeconomic pathway scenarios: sustainable development, middle of the road, regional rivalry and fossil-fueled development.


																																						
    
     




																																			The analysis suggested that under low to moderate levels of climate change, well-managed marine ecosystems may experience only limited economic impacts between now and 2040. However, more extreme warming, including the loss of sea ice, would have more severe impacts.

All the climate scenarios pointed to a shift northward for all of the species studied due to the loss of sea ice habitat and warmer water temperatures in the eastern Bering Sea. The most significant shift in abundance was predicted for Greenland halibut, with the fishery's center of gravity forecast to move by more than 80 kilometers per decade under the highest impact climate scenario. In contrast, the walleye pollock fishery was projected to shift around 30 kilometers per decade.

Even in the most extreme climate scenario, the news wasn't all bad. The abundance of Pacific cod was forecast to increase, but the high-value snow crab was forecast to decrease.

"The magnitude of abundance changes varied across species, identifying potential winners and losers under climate change and hinting at the potential restructuring of future marine communities in the Pacific Arctic region," Alabia said.

The researchers stressed the importance of climate-smart solutions to protect and preserve marine fisheries in order to support food security and ensure a sustainable fishery sector under climate change.


																																																					
																				
																						More information:
												Irene D. Alabia et al, Future redistribution of fishery resources suggests biological and economic trade-offs according to the severity of the emission scenario, PLOS ONE (2024). DOI: 10.1371/journal.pone.0304718
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A new genetic analysis by an international team of scientists has helped bust a popular 200-year-old myth surrounding Kaspar Hauser, whose identity became one of the most mysterious riddles in German history. The study is published in iScience as a pre-proof paper.



										      
																																	Kaspar Hauser was a youth who seemingly appeared out of nowhere in Germany in 1828, claiming he had grown up in captive isolation in a dungeon, looked after by a mystery man he never saw. Unable to speak or write, he carried an anonymous letter stating he had been kept in total isolation since he was a baby.

The story captured the public's curiosity, making Hauser a celebrity. This attention increased when the King of Bavaria, Ludwig I, ordered that he be guarded day and night for his protection. This fueled speculation that his true identity could be that of a descendant of the House of Baden.

Royal conspiracy theory

The "Prince theory" was that Hauser could be the son of the Grand Duke Carl; that he was kidnapped and swapped as a newborn, being replaced by a fatally ill baby that died when only a few weeks old. This would have framed Hauser as the rightful heir to the throne and altered the lineage of the House of Baden.

Historians have debated over the mystery of Hauser's identity ever since, and as DNA fingerprinting technology emerged in the late 20th century, scientists have joined the efforts to solve the riddle.

However, multiple DNA analyses of hair and blood samples obtained from his clothing performed over the last 30 years have provided conflicting results. Due to doubts about the authenticity of the clothing or that it may have been contaminated by museal procedures, it was decided to do an new independent study in the 2000s.

Limitations in sampling and technology at the time mean the results were ambiguous. This study carried out new sampling using much newer techniques.


																																						
    
     




																																			New forensic methods

Now a team of scientists, including Professor Turi King, who is Director of the Milner Center for Evolution at the University of Bath and renowned for her work leading the identification of King Richard III, have used advances in forensic methods that allow much smaller fragments of ancient DNA to be analyzed.

The improved sensitivity of the techniques meant they could analyze the DNA from hair strands individually instead of pooling samples, checking the sequences matched and improving the accuracy of the results.

They also compared their results with previous research using blood samples taken from Hauser's clothing displayed at the Kaspar Hauser museum.

The team analyzed traces of mitochondrial DNA (mtDNA), which is passed down the mother's line, and were able to prove unambiguously that Hauser's mtDNA type did not match that of members of the House of Baden.

Professor Turi King is an expert in the analysis of ancient DNA and genealogy. Previously based at the University of Leicester, Prof King led the research team that identified the remains of King Richard III after they were discovered in a carpark in the city. She co-presents the BBC Two series DNA Family Secrets, which uses DNA technology to solve family mysteries around ancestry and missing relatives.

She said, "After death, our DNA degrades into shorter and shorter fragments until there is nothing left to sequence. The DNA analysis methods available in the 1990s and early 2000s worked well with long DNA fragments, but didn't give consistent results when they did DNA analysis of the various items from Hauser.


																																			"It's really exciting that we have been able to use the latest methods to finally answer the question and rule out the Prince theory.

"So, I've worked on two cases involving potentially identifying members of a royal family: Richard III and Kaspar Hauser. One where we proved the identification of a king and one where we proved someone wasn't a prince.

"In both cases they were mysteries that have carried on down through the centuries and I love that science can be brought to bear to answer them."

However, the true identity of Kaspar Hauser remains a mystery.

Professor King said, "Sadly our data still can't tell us who he was! His mitochondrial DNA type is one that's Westeurasian but we can't narrow it down to a geographical region.

"So, he still remains an enigma in terms of his origins."


																																																					
																				
																						More information:
												Walther Parson et al, Kaspar Hauser's alleged noble origin - New molecular genetic analyses resolve the controversy, iScience (2024). DOI: 10.1016/j.isci.2024.110539
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Conservationists have typically focused on pristine tropical rainforests, or those thought to have been relatively untouched by human disturbance.



										      
																																	But as these regions are getting rarer, focus is turning to other types of habitat that might still have conservation value. A new study has found that we've been underestimating the importance of one such habitat--partially logged forests.

For the past few decades humans have been cutting down rainforests at an alarming rate.

Nowhere is this issue more pressing than in Southeast Asia, which has one of the highest rates of deforestation on the planet. Over the past 30 years, the region has lost an area of rainforest around the size of Germany, with loggers still active in many parts.

But not all logging is the same. At the one end is clear cutting, removing all the trees and plants to replace them with industries such as agriculture and livestock. But there is also what is known as selective logging, in which loggers will only remove the biggest and most valuable trees while allowing the rest to remain.

Yet according to strict definitions, any forest that has been logged is classed as "degraded."

A new study published in the journal Nature is aiming to question this classification. It looked at the diversity of animals and plants found within patches of rainforest on the island of Borneo with varying levels of disturbance.

The results showed that forests classed as "degraded" still contained significant amounts of wildlife and should be protected in similar ways to those forests which are considered "intact."

Max Barclay is a curator of beetles at the Natural History Museum who helped to identify and classify the beetles found in each area of forest.

"What we're doing is trying to undermine the notion that there are only two types of forest: intact forest and degraded forest," explains Max. "Because often once you've got the notion of degraded forest, then companies can say it's degraded anyway so it doesn't matter if they cut the rest of it down and make it into a palm oil plantation."

"The term 'degraded' is a red flag in that it sounds like something disposable because it's already gone. What we're trying to argue is that's not the case."


																																						
    
     




																																			Compare and contrast

Rainforests around the globe are known for their extraordinarily high levels of biodiversity. The warm, wet, stable environments mean that a huge range of plant species thrive in the tropical band around the equator. As a result of this, the plants create a platform for a complex and diverse community of animals to live and evolve.

This is one of the reasons why the tropics is so rich in wildlife. It is also part of the reason why the land is so desirable to grow crops such as palm oil.

But the amount of undisturbed rainforest, known by scientists as "primary" rainforest, is steadily declining as loggers go in to take the oldest and largest trees, and forest is cleared for farming.

To look at the impacts on the diversity of animals and plants found in these forests, a team of researchers have been studying plots of rainforest in Sabah, Malaysia.

Over a period of 11 years, they collected information on 1,681 species--ranging from plants and beetles to spiders and mammals--found living across a landscape which contains a which contains various levels of logging intensity. On the one end are those areas which have never been logged and still retain almost 100% of their species, while at the other are those which have been entirely deforested and only contain 1% of their original wildlife.

"We were comparing beetle diversity in primary forest and forests in which about 20% of the timber had been extracted and then forests in which more than 80% of the timber had been extracted," explains Max.


																																			What they found were two thresholds. The first of these showed that forests which had lost around a third of their trees still retained relatively high amounts of wildlife and should be considered of significant conservation value. The second revealed that if two-thirds of trees have been removed then the area would need considerable intervention.

The first of these thresholds is the most important. It suggests that conservationists should perhaps think a bit wider when considering which patches of forests to protect and preserve, and that this in turn will help save more of the planet's biodiversity.

"It shouldn't be as surprising as it is," says Max. "Because if you think about it, the whole of Western Europe and the whole of eastern North America is degraded forest. There is no primary forest left."

"Yet we still maintain quite a large percentage of the fauna in the patches of forests that do remain even though none of them are technically 'intact.'"

The hope is that the paper will give policy makers and conservationists the information they need to make more informed decisions that benefit not only the wildlife, but also the people in the communities that depend on these landscapes.


																																																					
																				
																						More information:
												Umesh Srinivasan, Forest-degradation thresholds shape tropical biodiversity, Nature (2024). DOI: 10.1038/d41586-024-02155-5
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Breakthrough in plant disease: New enzyme could lead to anti-bacterial pesticides
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Plant diseases pose significant challenges to agricultural productivity, presenting formidable hurdles that require urgent attention. Left unchecked, these diseases can spread rapidly, inflicting widespread damage on crops and leading to reduced yields and substantial economic losses.



										      
																																	Therefore, accurately identifying the pathogens responsible for these diseases is crucial. This identification allows for targeted interventions that minimize risks and effectively mitigate the agricultural impacts.

Xanthomonas species are notorious plant pathogens that affect a broad spectrum of hosts, including key crops such as rice, wheat, and tomatoes. These pathogens augment their pathogenicity by utilizing a-1,6-cyclized b-1,2-glucohexadecaose (CbG16a) to suppress essential plant defense mechanisms, such as the expression of pathogenesis-related proteins and the accumulation of callose.

In a recent breakthrough published on June 19, 2024, in the Journal of the American Chemical Society, a team of researchers led by Associate Professor Masahiro Nakajima from Tokyo University of Science unveiled a significant discovery. They identified XccOpgD, a glycoside hydrolase (GH186) found in X. campestris pv campestris which plays a pivotal role in the biosynthesis of CbG16a.

The research team also included Mr. Sei Motouchi from Tokyo University of Science, Principal Scientist Shiro Komba from the Institute of Food Research, NARO, and Hiroyuki Nakai from Niigata University.

"Glycan structures are intricate and multifaceted and fulfill diverse crucial roles in nature and organisms. Enzymes synthesize and degrade glycans, exhibiting diverse structures and functions that correspond to the glycan diversity. However, our understanding of these enzymes is still limited, which drives the search for new enzymes with varied new potentials," explains Prof. Nakajima, elaborating on the study's rationale.


																																						
    
     




																																			The team conducted biochemical analysis to elucidate the role of XccOpgD in CbG16a biosynthesis. Advanced techniques such as X-ray crystallography were employed as structural analysis to unravel the enzyme's catalytic mechanism and substrate specificity.

These efforts have yielded profound insights. XccOpgD belongs to the GH186 family, essential for regulating bacterial cell wall components. Unlike the first identified GH186 enzymes, XccOpgD exhibits an unprecedented enzymatic mechanism known as anomer-inverting transglycosylation.

"Reactions of typical GH enzymes are classified into four types by combination of retaining or inverting, and reaction with water (hydrolysis) or sugar (transglycosylation) theoretically. However, one classification is missing somehow in a long history of research on carbohydrate associated enzymes and we discovered the missing classification.

"This breakthrough was made possible by a unique structural environment, opening new possibilities for enzyme-based glycosylation," explains Prof. Nakajima. Moreover, the sugar chains synthesized through this mechanism are not merely minor components but rather essential structures utilized by various Gram-negative bacteria in nature for pathogenic purposes.


																																			Detailed studies revealed that linear b-1,2-glucan was converted to a cyclic compound and the compound was identified as CbG16a using nuclear magnetic resonance. Structural analysis of the Michaelis complex identified crucial substrate binding residues, further elucidating specific interactions along the glucan chain. Notably, XccOpgD utilizes an anomer-inverting transglycosylation mechanism, with D379 and D291 playing pivotal roles as catalysts.

These findings deepen our understanding and open avenues for developing targeted strategies against Xanthomonas-induced plant diseases. "We are expecting a pesticide concept targeting this enzyme homolog in the future. Unlike fungicides that promote the emergence of drug-resistant bacteria in soil, targeting this enzyme could potentially inhibit pathogenicity without causing sterilization.

"Enzyme homologs identified in this study may serve as promising structure-based drug targets, offering a potential solution to the issue of drug-resistant bacteria," says Prof. Nakajima.

The discovery of XccOpgD and its role in CbG16a biosynthesis marks a major breakthrough in agriculture. It promises enhanced resilience and food security while mitigating environmental impacts linked to conventional pesticides. Overall, this advancement offers sustainable solutions to global agricultural challenges, promoting environmental stewardship and economic viability for farmers worldwide.


																																																					
																				
																						More information:
												Sei Motouchi et al, Discovery of Anomer-Inverting Transglycosylase: Cyclic Glucohexadecaose-Producing Enzyme from Xanthomonas, a Phytopathogen, Journal of the American Chemical Society (2024). DOI: 10.1021/jacs.4c02579
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'Squishy' lasers could reveal how tumors and babies grow

										

    
        
            [image: 'Squishy' lasers could reveal how tumors and babies grow]
             
                Principle of deformable microlaser force sensing. a Sketch of whispering gallery modes inside microscopic spherical droplets. b Calculated mode splitting upon deformation of a 15 mm diameter spherical droplet into an ellipsoid with oblate geometry. c Size distribution of droplets fabricated in a high throughput microfluidic chip. d Droplet diameters and size distributions for batches of droplets that were fabricated under different flow conditions. Credit: Light: Science & Applications (2024). DOI: 10.1038/s41377-024-01471-9
            
        

    


New "squishy" lasers could help solve the mystery of the biological forces that control the development of embryos and cancerous tumors.



										      
																																	Fundamental biological processes driven by mechanical forces invisible to the human eye are currently poorly understood by scientists. Now a team of physicists at the University of St Andrews and the University of Cologne have developed a new way to precisely measure the forces exerted by biological cells.

Their innovative technique could transform our understanding of the development of human embryos and cancerous tumors. The research has been published in Light: Science & Applications.

"Embryos and tumors both start with just a few cells," explained Professor Malte Gather from the University of St Andrews. "It is still very challenging to understand how they expand, contract, squeeze, and fold as they develop. Being able to measure biological forces in real-time could be transformative. It could hold the key to understanding the exact mechanics behind how embryos develop, whether successfully or unsuccessfully, and how cancer grows."

The research team developed "squishy" microlasers that can be injected directly into embryos or mixed into artificial tumors.

Professor Marcel Schubert, from the University of Cologne, said the microlasers are actually droplets of oil that are doped with a fluorescent dye.


																																						
    
     




																																			He said, "As the biological forces get to work, the microlasers are squished and deformed by the cells around them. The laser light changes its color in response and reveals the force that's acting upon it."

This innovation allows researchers "to measure and monitor biological forces in real time," Professor Schubert noted, adding that it works "in thick biological tissue where other methods cannot be applied."

The oil and fluorescent dye used to create the microlasers are made from non-toxic, readily available materials, ensuring they do not interfere with biological processes. This aspect makes the technology not only effective but also commercially viable.

The researchers tested their method on fruit fly larvae, to see how they developed, as well as in artificial tumors made from brain tumor cells, so-called tumor spheroids.

Professor Gather added, "We measured the 3D distribution of forces within tumor spheroids and made high-resolution long-term force measurements within the fruit fly larvae."

The team is now seeking funding to adapt their method for clinical trials, aiming to extend its application to larger cell systems.

Professor Marcel Schubert explained, "Almost all existing techniques to measure forces need an almost transparent sample, which restricts these techniques to very thin layers of cells or transparent animals like zebrafish embryos or early-stage drosophila embryos.

"The other methods are optical tweezers, traction force microscopy and techniques measuring the deformations of microbeads and droplets. These look at the shape of the deformed bead, not the spectrum of the light as we do, which is why they don't work inside tissue where you can't see anything due to scattering of light."


																																																					
																				
																						More information:
												Eleni Dalaka et al, Deformable microlaser force sensing, Light: Science & Applications (2024). DOI: 10.1038/s41377-024-01471-9
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A newly developed timeline of early animal fossils reveals a link between sea levels, changes in marine oxygen, and the appearance of the earliest ancestors of present-day animals.



										      
																																	The study, published in Science Advances, reveals clues into the forces that drove the evolution of the earliest organisms, from which all major animal groups descended.

Ancient fossils

A team from the University of Edinburgh studied a compilation of rocks and fossils from the so-called Ediacaran-Cambrian interval--a slice of time 580-510 million years ago. This period witnessed an explosion of biodiversity according to fossil records, the causes of which have baffled scientists since Charles Darwin.

The early animals found from this era were all sea-dwellers, at a time when oxygen levels in the air and ocean were much lower than today.

While the very first lifeforms before this time were mostly single-cell and simple multi-celled organisms, creatures in the Ediacaran Period started to become more complex, with multiple cells organized into body plans that allowed them to feed, reproduce, and move across the ocean floor.

This era also marked the emergence of so-called bilaterian animals--which display symmetrical body plans, in common with most present-day species including humans.

Biodiversity timeline

By compiling data from different sources--including radioactive dating and geochemical information about the layers of rock in which fossils were found--the team mapped all major fossil finds and various environmental datasets onto a single timeline.


																																						
    
     




																																			The new chronology allowed the team to study trends in biodiversity for the period in question with more detail than before.

They combined these insights with further chemical clues from the geological record--confirming a link between major changes in global sea levels, intervals when shallow marine environments gained more oxygen, and the appearance and diversification of early animal groups.

This dynamic set the stage for several significant bursts in biological diversity, known as the Avalon, White Sea, and Cambrian assemblages, each marking the arrival of new animal groups and the decline of others.

By reconstructing environmental conditions in deepest time, the study unlocks new insights into the ancient forces and pressures that shaped the earliest life on our planet.

The team also identified gaps in the fossil record, suggesting that current knowledge about early animals is biased by the clusters of sites worldwide where fossils have been found and studied.

"Constructing a timescale of early animal evolution using the rock record is a daunting task, only made possible through international and interdisciplinary research. But an integrated global approach is crucial. It exposes biases in our records, while also revealing patterns in fossil appearances, sea level cycles, and environmental oxygen," says Dr. Fred Bowyer.

"Knowing what drives biodiversity is a fundamental piece of knowledge in the puzzle of life. I feel very privileged to have built upon decades of interdisciplinary global research, and contributed to a better understanding of the role that sea level plays in early animal evolution," says Mariana Yilales Agelvis.


																																																					
																				
																						More information:
												Fred T. Bowyer et al, Sea level controls on Ediacaran-Cambrian animal radiations, Science Advances (2024). DOI: 10.1126/sciadv.ado6462
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A comprehensive new description of Plateosaurus trossingensis provides valuable information on the evolution, lifestyle and family tree of early dinosaurs. During this analysis, bone injuries were discovered, which paleontologists investigated in more detail.



										      
																																	Thanks to numerous finds in central Europe, the herbivore Plateosaurus trossingensis is crucial for understanding and researching early dinosaurs. The first complete skeleton of this species from Trossingen in Baden-Wurttemberg was discovered in 1912 by Eberhard Fraas and was the basis for the first detailed description of the species in 1926.

Joep Schaeffer, paleontologist at the State Museum of Natural History Stuttgart, has re-examined this skeleton of Plateosaurus trossingensis and provided important details on the characteristics of this iconic dinosaur species, its biology and the relationships with other early dinosaurs.

This first detailed re-examination of the holotype of Plateosaurus trossingensis after almost 100 years, has been published in the Journal of Systematic Palaeontology and forms an important basis for future dinosaur research.

When analyzing multiple skeletons from different collections of Plateosaurus trossingensis, bone pathologies on the tail attracted the paleontologist's particular attention. Together with an international team of researchers, Schaeffer examined these injuries in more detail in order to investigate the possible causes. The results of that study were recently published in the journal PLOS ONE.


																																						
    
     




																																			One of the largest dinosaurs from the Late Triassic

Plateosaurus lived around 210 million years ago in the Late Triassic epoch. This early dinosaur could grow up to 10 meters long and weigh up to 4 metric tons. One of the most important sites where Plateosaurus skeletons have been found is Trossingen in Baden-Wurttemberg. Most of the fossils discovered there are in the collections of the State Museum of Natural History Stuttgart, as is the holotype of Plateosaurus trossingensis. In total, there are already more than 250 finds of plateosaurids individuals from Germany, Switzerland and France.

Basis for future dinosaur research

The last comprehensive description of the holotype of Plateosaurus trossingensis from 1926 was made by the paleontologist Friedrich von Huene. Since then, there have been discussions about whether Plateosaurus trossingensis is the only species of the genus.

"On the basis of new finds and research results from recent decades, I was able to take new aspects into account in my analysis and provide important details on the anatomy of the skull, and the rest of the skeleton.

"I also reviewed and updated the position of Plateosaurus trossingensis in the phylogenetic tree, showing the relationships of this early dinosaur with others. The new description of Plateosaurus trossingensis is an important basis for future questions in early dinosaur research and for the evaluation of other fossil finds," says Schaeffer.


																																			Dinosaur researchers investigate bone pathologies

An injury to the dinosaur's tail bones caught the attention of the scientist and other paleontologists. Three of the hemal arches appeared to have been injured in the holotype of Plateosaurus when the individual was younger, prompting a research team of paleontologists and a veterinarian to analyze other skeletons. Almost 15% of the Plateosaurus fossils examined showed these injuries, which did not lead to the death of the animals, but left significant damage.

"We already know a lot about Plateosaurus, for example, how heavy they became, what they ate, or even when they became sexually mature. A great deal is also known about their habitat thanks to the analysis of the rocks containing the fossils. Every piece of the puzzle helps us to understand more about the biology and ecology of the animals. It is therefore particularly exciting for us to identify the injuries and find out the cause," says Schaeffer.

The scientists are considering various scenarios for the origin of the pathologies. One possibility is that the animals could have gotten stuck in the mud; the injuries would have occurred when they were struggling to get out of the mud with their tails. A second option is that the dinosaurs hit their tails during social interactions. Attacks by predators are another hypothesis.


																																						
    
     




																																			Were predators the cause of Plateosaurus' injuries?

"One predator that could have caused the injuries is the carnivorous dinosaur Liliensternus, but considering its size, it could only have injured young Plateosaurus individuals. Other potential predators were phytosaurs and crocodile ancestors. These crocodile relatives typically attacked their victims from below and the rear, which would fit the injuries on the bones, although no tooth marks were left.

"So far, however, no fossils of these crocodile relatives have been discovered in Trossingen, but some specimens are known from contemporary localities. To clarify this question, we must therefore wait for further finds," says Dr. Eudald Mujal, a paleontologist specializing in fossil preservation and paleoecology at the State Museum of Natural History in Stuttgart.


																																																					
																				
																						More information:
												Joep Schaeffer, Osteological redescription of the holotype of Plateosaurus trossingensis (Dinosauria: Sauropodomorpha) from the Upper Triassic of SW Germany and its phylogenetic implications, Journal of Systematic Palaeontology (2024). DOI: 10.1080/14772019.2024.2335387

Joep Schaeffer et al, Paleobiological implications of chevron pathology in the sauropodomorph Plateosaurus trossingensis from the Upper Triassic of SW Germany, PLOS ONE (2024). DOI: 10.1371/journal.pone.0306819
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                DecryptE workflow for the proteome-wide and dose-dependent characterization of drug-induced protein expression changes. Credit: Nature Biotechnology (2024). DOI: 10.1038/s41587-024-02218-y
            
        

    


Fewer side effects, improved chances of healing: The goal of precision medicine is to provide patients with the most individualized treatment possible. This requires a precise understanding of what is happening at the cellular level.



										      
																																	For the first time, researchers at the Technical University of Munich (TUM) have now succeeded in mapping the interactions of 144 active substances with about 8,000 proteins. The results could help to identify previously unknown potential benefits of existing drugs.

Practically all drugs either affect, produce or eliminate proteins--or are, in fact, proteins. But what exactly happens when a high or low dose is taken? And what is going on at various points in time while the drug is working? Does the drug cause the cell to produce new proteins or block the production of others? Answers to these questions have eluded researchers. But now, using a method known as decryptE, the team has succeeded in revealing these interactions.

Large numbers of results in a short time

To do this, the researchers treated cells with various doses of 144 active substances over an 18-hour period. Most of the drugs are already being used in cancer treatment or are in the clinical approval stage. After being extracted, the proteins were analyzed with mass spectrometry. The team then used the data to study the cell reactions. This yielded more than 1 million dose-response curves showing the mechanisms behind the effects of the active substances over the course of treatment.

The results of the research have now been published in the journal Nature Biotechnology by Bernhard Kuster, professor of proteomics and bioanalytics at the TUM School of Life Sciences, Nicola Berner, Stephan Eckert and a team of researchers coordinated at the TUM Chair of Proteomics and Bioanalytics. The data is available to the global research community in the ProteomicsDB database and the associated app.


																																						
    
     




																																			Recognizing the potential of existing drugs

Cancer is a prime example of why a detailed understanding of these processes is so important. Depending on the type of cancer, very different things are happening at the molecular level. This is decisive for selecting suitable treatments and may offer clues for the development of new drugs. With the data, the team was able to show, for example, that the immune system can be weakened by a class of drugs known as HDAC inhibitors. This can in turn affect the treatment of tumors that leverage the immune system.

The fact that the team were able to make this finding without having looked for it can be attributed to the way decryptE works. Experiments are generally designed to study a well-defined question and, ideally, to produce an answer.

By contrast, decryptE records everything that happens--and generates huge amounts of data that researchers can now analyze with digital methods and in terms of various questions. The team is hoping that the results will also harbor insights into previously undiscovered effects of widely used drugs.

"Many drugs can do more than we think," says Kuster. "A familiar example is Aspirin. Its effectiveness as a painkiller was well established. But observations showed that the effective ingredient, acetylsalicylic acid (ASA), also has a blood thinning effect. Nowadays it is routinely given to patients who suffer a stroke or heart attack.

"We believe that many widely used drugs will also have effects of which we are still unaware. One of the goals of our research is to systematically seek them out without having to wait for such accidental discoveries."


																																																					
																				
																						More information:
												Stephan Eckert et al, Decrypting the molecular basis of cellular drug phenotypes by dose-resolved expression proteomics, Nature Biotechnology (2024). DOI: 10.1038/s41587-024-02218-y
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How duplicated genomes helped grasses diversify and thrive
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                Successive GD clusters in Poaceae and their relationship to rho. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-47428-9
            
        

    


Grasses cover about 40% of the Earth's land surface, thriving in a multitude of environments. The evolutionary success of this plant family, which includes rice, maize, wheat and bamboo, likely results from a history of whole-genome duplications, according to a new analysis led by Penn State biologists.



										      
																																	A paper describing the research appeared in the journal Nature Communications.

The research team compared the genomes from a diverse selection of over 350 species of grass species, building backwards to form a picture of what the ancestral grass genome might have looked like.

They provided large-scale gene duplication information for a known whole-genome duplication that is shared by all the grasses--an event referred to as rho, which resulted in the ancestral grass cells containing two copies of the organism's genetic information.

The team also identified additional, more recent whole-genome duplications in specific lineages and tracked which duplicated genes were retained or lost in individual species, which the researchers said may have contributed to the diversification of grasses.

"Different species of organisms can sometimes mate and produce offspring, a process called hybridization," said Hong Ma, Huck Chair in Plant Reproductive Development and Evolution and professor of biology in the Penn State Eberly College of Science and the leader of the research team.

"In animals, the offspring are often sterile, like when horses and donkeys mate to produce mules. This sterility is often due to problems in dividing up the two genomes when making sperm and egg cells. In plants, hybridization occurs much more frequently and the resulting hybrids can survive and reproduce, making whole-genome duplications more common."


																																						
    
     




																																			When a whole-genome duplication occurs as a result of a hybridization, the resulting plant will have two copies of all genes. The duplicated genes may be slightly different, having come from the two different species that hybridized, but because only one copy is needed, the other copy is said to be redundant, which means that it is free to evolve without much risk of negative impacts.

"Most of the time if a gene experiences a mutation, it will negatively impact the function of the gene," Ma said.

"But when you have duplicated genes, one of them can change more freely while the other maintains its function. In this way, duplicated genes are often the raw material for evolutionary adaptation. Sometimes the DNA repair mechanisms in the cell will make the two copies more similar--a process called gene conversion. Sometimes one copy will be lost altogether and sometimes one copy will evolve a new function."

In previous research, Ma and his team built a more complete phylogeny, or family tree, of the grasses. This better understanding of relationships among grass species allowed them to follow duplicated gene pairs in related species, seeing where they were lost, retained or evolved.

"It's kind of like molecular paleontology," Ma said. "Each modern species has undergone evolutionary change that can obscure the history of genome duplications, but with a large number of species we can see more and more pieces of that history in order to reconstruct it. It's like finding bones from different individual dinosaurs to reconstruct a more complete picture of the entire skeleton."


																																			To better understand the known rho whole-genome duplication shared across all grasses, the research team identified genes involved in environmental adaptations that were differentially retained among grass subfamilies.

This includes a gene for adaptation to aquatic environments in rice; a gene for cold adaption in the subfamily that includes wheat, barley, oats and rye; a gene for rapid cell growth in bamboo; and a gene for drought response in maize.

The team also identified nine previously unknown whole-genome duplication events among individual lineages of grasses.

"Grasses have been extremely successful at colonizing a wide variety of environments around the world," Ma said.

"With our improved understanding of the relationships among grasses, we can see how important whole-genome duplication events were to this success and begin to identify the genes that were retained or lost in individual species that allowed this diversification.

"This information could also help guide selective breeding efforts in crop plants to take advantage of the natural adaptations that allow grasses to thrive in such varied environments."


																																																					
																				
																						More information:
												Taikui Zhang et al, Phylogenomic profiles of whole-genome duplications in Poaceae and landscape of differential duplicate retention and losses among major Poaceae lineages, Nature Communications (2024). DOI: 10.1038/s41467-024-47428-9
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Team finds that regenerative genes from other species suppress aging issue in fruit flies
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                The unbelievably tiny intestine of the adult fruit fly, labeled with fluorescent markers. Credit: 2024 Yuichiro Nakajima CC-BY-ND
            
        

    


A team of researchers, including colleagues from the University of Tokyo's Graduate School of Pharmaceutical Sciences, have transferred into common fruit flies genes from simple organisms capable of regenerating their bodies. Fruit flies are more complex animals that cannot regenerate their bodies. The team found that the transferred gene suppressed an age-related intestinal issue in the flies. Their results suggest that studying genes specific to animals with high regenerative capability may uncover new mechanisms for rejuvenating stem cell function and extending the healthy lifespan of unrelated organisms.



										    
																																	The work appears in BMC Biology.

Do you want to live forever? Some do, some don't. But we all want to live healthily for however long we have, and a big part of medical research is about this aspect of longevity. One idea, which might sound a little like science fiction, is to upgrade the human body in such a way that it can regenerate itself when injured, diseased, or when aging starts taking its toll, a bit like the superhero character Wolverine from the popular comic book and film series "X-Men." Of course, we're nowhere near that stage yet, but progress is being made in the world of regenerative medicine, albeit the test subjects are just flies for now.
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                Researchers track the intestinal health of fruit flies with a blue dye, hence the name Smurf. Fruit fly intestines damaged by aging leak the blue dye, this image shows an HRJD-modified fly on the left and an unmodified fly of the same age on the right. Credit: 2024 Hiroki Nagai CC-BY-ND
            
        

    



"In animals capable of whole-body regeneration, such as flatworms and jellyfish, specific genes may help allow regeneration and maintain long-term stem cell functions. Conversely, mammals and insects, which have limited regenerative abilities, may have lost these genes during evolution," said Associate Professor Yuichiro Nakajima.

"It is unclear whether reintroducing these regeneration-associated genes in low regenerative animals could affect their regeneration and aging processes. In our recent study, we focused on the group of genes unique to animals with high regenerative capacity, named highly regenerative species-specific JmjC domain-encoding genes (HRJDs), and transferred them into the fruit fly Drosophila melanogaster, to test their effects."
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                The left two images show intestinal proteins disrupted by aging, and those on the right show the same proteins better preserved against age-related mechanisms due to the HRJD genes. Credit: 2024 Hiroki Nagai CC-BY-ND
            
        

    



Nakajima's team hoped upgraded fruit flies would regenerate tissue if injured, which didn't happen. However, Hiroki Nagai, an expert in fruit fly intestines, noticed something else.

"Nagai discovered some novel phenotypes, characteristics that manifest from genes in a given set of conditions," said Nakajima. "HRJDs promoted greater intestinal stem cell division, while also suppressing intestinal cells that were mis-differentiating, or going wrong in aged flies. This is in contrast to the use of antibiotics, for example, which might suppress mis-differentiated intestinal cells, but also suppress intestinal stem cell division. For this reason, HRJDs had a measurable effect on the lifespans of fruit flies, which opens the door, or at least provides clues, for the development of new anti-aging strategies. After all, human and insect intestines have surprisingly much in common on a cellular level."


																																						
    
     




																																			Learning this was not without difficulties, however. Though fruit flies are famous test subjects for biological research, given their relatively short lives and fast rates of reproduction and maturation, their aging process still takes around two months, which affected the experimental schedules for Nakajima's team, who were also busy with other things. Now that they have reached a striking conclusion, though, there is still much work to be done.

"Details of the molecular workings of HRJDs are still unresolved. And it's unclear whether they work alone or in combination with some other component," said Nakajima. "Therefore, this is just the start of the journey, but we know now that our modified fruit flies can serve as a valuable resource to uncover unprecedented mechanisms of stem cell rejuvenation in the future. In humans, intestinal stem cells decrease in activity with age, so this research is a promising avenue for stem cell-based therapies."


																																																					
																				
																						More information:
												Highly regenerative species-specific genes improve age-associated features in the adult Drosophila midgut, BMC Biology (2024). DOI: 10.1186/s12915-024-01956-4
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Electrical impedance tomography plus extracellular voltage activation technique simplifies drug screening
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                The EIT-EVA PCB sensor setup used to evaluate the effects of drugs on hERG channels. The sensor measures changes in extracellular resistance as voltage-gated hERG channels are activated and inhibited, providing real-time data on drug safety. Credit: Lab on a Chip (2024). DOI: 10.1039/D4LC00230J
            
        

    


When developing new drugs, understanding their effects on ion channels in the body, such as the human ether-a-go-go-related gene (hERG) ion channel found in neurons and heart muscle cells, is critical. Blocking hERG channels can disrupt a normal heart rhythm, potentially leading to a fatal condition known as torsade de pointes.



										    
																					Current methods for assessing these effects typically involve invasive procedures like patch-clamp techniques or fluorescence microscopy. These methods alter cell properties and may affect measurement accuracy, requiring specialized equipment and expertise, which increases cost and complexity.

To address these challenges, researchers led by Daisuke Kawashima, an Assistant Professor at the Graduate School of Engineering at Chiba University, have proposed a novel, non-invasive method for real-time evaluation of drug effects on hERG channels. The work is published in the journal Lab on a Chip.

They developed a printed circuit board (PCB) sensor integrating electrical impedance tomography (EIT) with extracellular voltage activation (EVA). EIT measures impedance changes caused by ion movement, offering spatial information about extracellular ion distribution. EVA involves applying controlled extracellular voltages to induce changes in ion channel activity.

This integrated approach allows researchers to non-invasively activate hERG channels and monitor real-time ion flow changes in response to drug exposure.


																														
																				
																						More information:
												Muhammad Fathul Ihsan et al, Non-invasive hERG channel screening based on electrical impedance tomography and extracellular voltage activation (EIT-EVA), Lab on a Chip (2024). DOI: 10.1039/D4LC00230J
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      Technology

      Tech Xplore internet news portal provides the latest news on electronics, technology, and engineering.


      
        Olympics tech partner Atos posts huge loss
        Debt-strapped French tech giant Atos, a key Olympics partner, on Thursday posted a 1.9-billion-euro ($2.1 billion) loss for the first half of the year due to a depreciation of assets and the end of contracts in the Americas.

      

      
        In world first, EU's sweeping AI law enters into force
        The European Union's landmark law on artificial intelligence came into force on Thursday, which Brussels vows will drive innovation while protecting citizens' rights.

      

      
        Gamers soak up the nostalgia as 'World of Warcraft' returns to China
        Millennial gamers soaked up the nostalgia and embarked on fresh adventures in a land of orcs, mages and elves Thursday as "World of Warcraft" came back online in China.

      

      
        Japan rivals Nissan and Honda will share EV components and AI research as they play catch up
        Japanese automakers Nissan and Honda say they plan to share components for electric vehicles like batteries and jointly research software for autonomous driving.

      

      
        Uber, China's BYD, form partnership to deploy 100,000 EVs in EU and Latin America
        The ride sharing giant Uber and Chinese automaker BYD plan a partnership to introduce 100,000 BYD model EVs on the Uber platform in Europe and Latin America, eventually expanding to other markets, the companies announced.

      

      
        Robocars promise to improve traffic even when most of the cars around them are driven by people, study finds
        Robotic vehicles can optimize the flow of traffic in cities even when mixed in with vehicles driven by humans, thereby improving traffic efficiency, safety and energy consumption, my colleagues and I found.

      

      
        Engineering researchers crack the code to boost solar cell efficiency and durability
        Photovoltaic (PV) technologies, which convert light into electricity, are increasingly applied worldwide to generate renewable energy. Researchers at the School of Engineering of the Hong Kong University of Science and Technology (HKUST) have developed a molecular treatment that significantly enhances the efficiency and durability of perovskite solar cells. Their breakthrough will potentially accelerate the large-scale production of this clean energy.

      

      
        Artificial intelligence is taking the consulting industry by storm--should we be concerned?
        Artificial intelligence (AI) is enjoying a long moment in the spotlight. But debate continues over whether it's a "shortcut to utopia" or possible harbinger of the end of the world.

      

      
        Expert discusses how deepfakes are being used
        Digital tools can alter images of ourselves and others in ways that are more convincing and harder to detect than ever before. They can create spectacular special effects in movies. But they are also used with the images or voices of people without their consent, or to create propaganda with the intent to fool people.

      

      
        Scientists identify key challenges facing the clean hydrogen economy
        A new report by NPL outlines the crucial needs and challenges that need addressing to boost the hydrogen economy and support the UK in reaching its net zero goals.

      

      
        To err is human--and in the age of AI, it may be humanizing
        A study co-authored by Associate Professor Juliana Schroeder found that people view customer service agents that make typographical errors--and correct them--as more human and sometimes even more helpful.

      

      
        Sorting machine separates 16 million mosquito pupae a week, greatly reducing population
        A team of engineers and pest control specialists in China has developed a machine that is capable of gender-sorting 16 million mosquito pupae a week. In their paper published in the journal Science Robotics, the group describes how they designed and built their sorter and how well it has worked during testing.

      

      
        Fast, tap-proof data networks with light
        The digital transformation means that more and more devices such as X-ray and ultrasound machines are being connected to networks in hospital settings, for example. These kinds of equipment have to be movable as needed.

      

      
        New digital method could help quantify the damage on buildings and wind turbines after major storms
        New research shows a new digital method could be the key to understanding how structures, such as buildings, behave when they are damaged.

      

      
        Intelligent skin for more precise communication and near-field sensing in robotics
        Specific physical human-robot interactions are increasingly required in the manufacturing industry, the professional service sector, and health care. This necessitates improvements in comfort and convenience as well as in communication between humans and machines.

      

      
        New survey finds only a quarter of Australians understand facial recognition technology despite its widespread use
        Automated facial recognition is poised to become increasingly widespread in Australia, with the technology already in widespread use by retail outlets, concert venues, sports stadiums and casinos. Despite this, a new survey has found that the public is woefully ill-informed about the technology.

      

      
        Nature-inspired AI algorithms offer new solutions to complex problems
        Nature has provided inspiration for many innovations. In recent years, the development of algorithms that emulate the problem-solving ability of the natural world have come to the fore. Such algorithms, computer programs that are modeled on various natural behaviors, are known collectively as nature-inspired algorithms.

      

      
        Enhancing automatic image cropping models with advanced adversarial techniques
        Image cropping is an essential task in many contexts, right from social media and e-commerce to advanced computer vision applications. Cropping helps maintain image quality by avoiding unnecessary resizing, which can degrade the image and consume computational resources. It is also useful when an image needs to conform to a predetermined aspect ratio, such as in thumbnails.

      

      
        Beetle-inspired robots show improved flight capabilities
        An analysis of how rhinoceros beetles deploy and retract their hindwings shows that the process is passive, requiring no muscular activity. The findings, reported in Nature, could help improve the design of flying micromachines.

      

      
        Researchers introduce novel approach allowing robots to be trained in simulations of scanned home environments
        At the top of many automation wish lists is a particularly time-consuming task: chores.

      

      
        Researchers develop next-gen semiconductor technology for high-efficiency, low-power artificial intelligence
        A research team has demonstrated that analog hardware using ECRAM devices can maximize the computational performance of artificial intelligence, showcasing its potential for commercialization. Their research has been published in Science Advances.

      

      
        A visual-linguistic framework that enables open-vocabulary object grasping in robots
        To be deployed in a broad range of real-world dynamic settings, robots should be able to successfully complete various manual tasks, ranging from household chores to complex manufacturing or agricultural processes. These manual tasks entail grasping, manipulating and placing objects of different types, which can vary in shape, weight, properties and textures.

      

      
        Hollywood's video game performers head to the picket line over AI protections
        Hollywood's video game performers are heading to the Warner Bros. Studios lot Thursday to picket against what they call an unwillingness from top gaming companies to protect voice actors and motion capture workers equally against the unregulated use of artificial intelligence.

      

      
        US road safety agency will look into fatal crash near Seattle involving Tesla using automated system
        U.S. road safety investigators say they will look into an April crash near Seattle after authorities determined that a Tesla was operating on the company's "Full Self-Driving" system when it hit and killed a motorcyclist.

      

      
        Dutch turn to birds and bees to inspire drone swarm research
        Dutch scientists have unveiled the country's first laboratory to research how autonomous miniature drones can mimic insects to accomplish tasks ranging from finding gas leaks in factories to search-and-rescue missions.
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Olympics tech partner Atos posts huge loss
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                Atos provides real-time results at the Paris Olympics.
            
        

    


Debt-strapped French tech giant Atos, a key Olympics partner, on Thursday posted a 1.9-billion-euro ($2.1 billion) loss for the first half of the year due to a depreciation of assets and the end of contracts in the Americas.


                                        
                                              
                                        
                                                                                    Atos, which also runs supercomputers for France's nuclear deterrent and was an IT provider for the Euro 2024 football tournament, has a debt pile of almost five billion euros.

Last week, a commercial court opened a process that is a first step towards the implementation of a financial restructuring plan that includes 1.75 billion euros in new funding and a debt reduction of 3.1 billion euros.

Earlier in July, Atos's creditors and a group of banks stepped in to provide new funding after a consortium led by the group's main shareholder, Onepoint, dropped a financial rescue offer.

"Atos is saved," said Atos chief executive Jean-Pierre Mustier, who was appointed to the post last week after chairing the company's board since October 2023.

"The priorities, of course, are to support the group's growth with all of the teams, regain the confidence of clients and at the same time work to put in place a new governance," he added.

The first-half loss is largely due to a depreciation of assets totaling 1.5 billion euros.

The company also cited the termination of contracts in the Americas to the tune of 109 million euros.

Its global sales fell 10 percent to 4.96 billion euros in the first six months of the year compared to the same period in 2023.

A partner of the International Olympic Committee since 2002, Atos is providing cybersecurity, managing accreditations and distributing real-time results at the Summer Games in Paris.
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In world first, EU's sweeping AI law enters into force

                                                                                                                    

                                    
									    

    
        
            [image: The EU's sweeping risk-based rules will cover all types of artificial intelligence]
             
                The EU's sweeping risk-based rules will cover all types of artificial intelligence.
            
        

    


The European Union's landmark law on artificial intelligence came into force on Thursday, which Brussels vows will drive innovation while protecting citizens' rights.


                                        
                                              
                                        
                                                                                    The EU earlier this year adopted the world's first sweeping rules to govern AI, especially powerful systems like OpenAI's ChatGPT after difficult and tense negotiations.

Although the rules were first proposed in 2021, they took on greater urgency when ChatGPT burst onto the scene in 2022, showing generative AI's human-like ability to churn out eloquent text within seconds.

Other examples of generative AI include Dall-E and Midjourney, which can generate images in nearly any style with a simple input in everyday language.

"With our artificial intelligence act, we create new guardrails not only to protect people and their interests, but also to give business and innovators clear rules and certainty," European Commission President Ursula von der Leyen said.

Companies will have to comply by 2026 but rules covering AI models like ChatGPT will apply 12 months after the law enters into force.

Strict bans on using AI for predictive policing based on profiling and systems that use biometric information to infer an individual's race, religion or sexual orientation will apply six months after the law enters into force.

The law known as the "AI Act" takes a risk-based approach: if a system is high-risk, a company has a stricter set of obligations to fulfill to protect citizens' rights.

The higher the risk to Europeans' health or rights, for example, the greater the companies' requirements to protect individuals from harm.

"The geographic scope of the AI Act is very broad, so organizations with any connections to the EU in their business or customer base will need an AI governance program in place to identify and comply with their obligations," said Marcus Evans, partner at law firm Norton Rose Fulbright.

Companies in violation of the rules on banned practices or data obligations face fines of up to seven percent of worldwide annual revenue.

The EU in May established an "AI Office" of tech experts, lawyers and economists under the new law to ensure compliance.
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Millennial gamers soaked up the nostalgia and embarked on fresh adventures in a land of orcs, mages and elves Thursday as "World of Warcraft" came back online in China.


                                        
                                              
                                        
                                                                                                                                    Beloved titles from the fantasy epic to shooting game "Overwatch" went offline in China in January 2023 after a contract dispute between the American developer Blizzard and local partner NetEase--prompting a wave of mourning and anger from fans.

But the two firms reached a new deal this year, announcing the titles would return to Chinese screens sequentially--starting with "World of Warcraft" (WoW) on August 1.

And at an internet cafe in the capital Beijing, his fellow gamers tapping furiously on multicolored keyboards, 35-year-old Wei Jia told AFP he felt "nostalgic" as soon as he had heard that WoW was coming back.

Playing the game, he said, was "like taking a trip down memory lane."

"It was a game that really touched me," he explained. "I would stay up all night for a whole week to play it."

He admitted that his age meant he couldn't "play that hard anymore."

"But I still really like it."

Massively popular worldwide, particularly in the 2000s, WoW is an online multiplayer role-playing game set in a fantasy world where good battles evil.
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It is known for its immersive and addictive gameplay, and players can rack up hundreds of hours of game time.

Liu Haoran, a 30-year-old media worker, said he had come to the internet cafe near his office as soon as he heard that WoW was back online.

His fondest memories of the game are the friends he made as he explored the vast, mythical world of Azeroth, he explained, as dragons and other mythical creatures flew past on his screen.

"It's a game I've played for a long time," Liu, who said he started playing WoW in 2004, told AFP.

"I have a lot of real-life friends on it, and I've made a lot of friends playing it. Many of my childhood friends are on it and there are many memories."


                                                                                                        
    
        
        
        
    

                                                                                                                                            'Good memories'

Among those memories are an evening spent with a girl stargazing in Nagrand--a land traditionally sacred to the orcs--as well as watching New Year's Eve fireworks with friends in picturesque Stormwind City.
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"We would chat and greet each other and spend the New Year's countdown in World of Warcraft," he said.

"There were a lot of good memories like that."

Others had been busy recruiting fellow players for battle ahead of the relaunch.

"In just a few days, we have more than 100 members in our WeChat group and we are all waiting for the Chinese servers to come online," Wang Jing, 44, told AFP over the phone.

"Over the years playing WoW, we have gone from young people to middle-aged people," he said.

"Our children have grown up... and we once again have time and energy to reunite in World of Warcraft and make new friends."

The return of Blizzard titles is a welcome boost for NetEase, which like many of the country's tech giants has had a rough few years after a government crackdown on the industry.

Gamer Wei told AFP he had been "disgusted" with the falling-out between Blizzard and NetEase and that he'd felt "regret" when it went offline.
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But he's "happy" it's back.

"Because we can play together again and talk about the past. All in all, it's good."
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Japan rivals Nissan and Honda will share EV components and AI research as they play catch up

                                        by Yuri Kageyama                                                                                                                    
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Japanese automakers Nissan and Honda say they plan to share components for electric vehicles like batteries and jointly research software for autonomous driving.


                                        
                                              
                                        
                                                                                                                                    A third Japanese manufacturer, Mitsubishi Motors Corp., has joined the Nissan-Honda partnership, sharing the view that speed and size are crucial in responding to dramatic changes in the auto industry centered around electrification.

A preliminary agreement between Nissan Motor Co. and Honda Motor Co. was announced in March.

After 100 days of talks, executives of the companies evinced a sense of urgency. Japanese automakers dominated the era of gasoline engines in recent decades but have fallen behind formidable new players in green cars like Tesla of the U.S. and China's BYD.

"Companies that don't adapt to the changes cannot survive," said Honda Chief Executive Toshihiro Mibe. "If we try to do everything on our own, we cannot catch up."

Nissan and Honda will use the same batteries and adopt the same specifications for motors and inverters for EV axels, they said.

By coming together in what Mibe and counterpart at Nissan, Makoto Uchida, repeatedly called "making friends" to achieve economies of scale, the companies plan more strategic investments in technology and aim to cut costs by boosting volume.

Each company will continue to produce and offer its own model offerings. But they will share resources in areas like components and software development, where "making friends" will be a plus, Mibe and Uchida told reporters.

They declined to say whether the friendship will extend to a mutual capital ownership, while noting that wasn't ruled out.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The two companies also agreed to have their model lineups "mutually complement" each other in various global markets, including both internal combustion engine vehicles and EVs. Details on that are being worked out, the companies said.

Honda and Nissan will also work together on energy services in Japan. Under Thursday's announcements, Mitsubishi will join as a third member.

Toyota Motor Corp., Japan's top automaker, is not part of the three-way collaboration.

Although Honda and Nissan have very different corporate cultures, it became clear, as their discussions on working together continued, their engineers and other workers on the ground have a lot in common, Uchida said.

"Speed is the most crucial element, considering our size," he added.

Uchida and Mibe repeatedly stressed speed, openly admitting BYD is moving very quickly, but they said there was still time to catch up and remain in the game.

"In coming together, we will show that one plus one will add up to become more than two," Uchida said.


                                                                                                                                                                            
                                        											
										                                                                                    
                                                (c) 2024 The Associated Press. All rights reserved. This material may not be published, broadcast, rewritten or redistributed without permission.
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Uber, China's BYD, form partnership to deploy 100,000 EVs in EU and Latin America
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The ride sharing giant Uber and Chinese automaker BYD plan a partnership to introduce 100,000 BYD model EVs on the Uber platform in Europe and Latin America, eventually expanding to other markets, the companies announced.


                                        
                                              
                                        
                                                                                    The arrangement would offer Uber drivers access to favorable pricing, insurance, financing and other services for BYD vehicles, the companies said in a statement seen Thursday.

Plans call for the partnership to expand to the Middle East, Australia and New Zealand.

The companies said the plan would help accelerate the switch to EVs and that they also plan to collaborate in introducing autonomous-capable EVs on the Uber platform. BYD, China's largest EV maker, has fast been expanding its reach into world markets after switching entirely to production of EVs and hybrids in 2022.
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                The BYD logo is pictured during the press day at the 91th Geneva International Motor Show (GIMS) in Geneva, Switzerland, Monday, Feb. 26, 2024. The ride sharing giant Uber and Chinese automaker BYD plan a partnership to introduce 100,000 BYD model EVs on the Uber platform in Europe and Latin America, eventually expanding to other markets, the companies announced. Credit: Cyril Zingaro/Keystone via AP, File
            
        

    



The rapid emergence of low-priced EVs from China is shaking up the global auto industry in ways not seen since Japanese makers arrived during the oil crises of the 1970s.

The European Union imposed provisional duties on Chinese electric vehicles in June, alleging that government subsidies give automakers in China an unfair advantage. BYD EVs aren't being sold in the U.S. now largely because of 27.5% tariffs on the sale price of Chinese vehicles when they arrive at ports.

But Chinese makers are moving production overseas. BYD, has opened a plant in Thailand and plans to build factories in Brazil, Hungary and Turkey.
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                Simulating a blackout at a traffic intersection. The top row shows traffic conditions without robovehicles. The blackout occurs at the 5-minute mark. Congestion forms rapidly within 15 minutes. The bottom row shows traffic with 50% robovehicles. The blackout causes no congestion. Credit: Wang et al
            
        

    


Robotic vehicles can optimize the flow of traffic in cities even when mixed in with vehicles driven by humans, thereby improving traffic efficiency, safety and energy consumption, my colleagues and I found.


                                        
                                              
                                        
                                                                                                                                    Robot vehicles are no longer a sci-fi concept: Cities around the world have been testing autonomous robotaxissince 2016. With the increasing presence of robot vehicles in traffic and the foreseeable long period of transitioning from mixed traffic to fully autonomous traffic, my team and I wondered whether robot vehicles and their interactions with human-driven vehicles can alleviate today's notorious traffic problems.

I am a computer scientist who studies artificial intelligence for transportation and smart cities. My colleagues and I hypothesized that as the number of robot vehicles in traffic increases, we can harness AI to develop algorithms to control the complex mixed traffic system. These algorithms would not only enable all vehicles to travel smoothly from point A to point B but, more importantly, optimize overall traffic by allowing robot vehicles to affect vehicles driven by people.

To test our hypothesis, we used a branch of AI known as reinforcement learning, in which an intelligent agent learns to maximize cumulative rewards through interaction with its environment. By setting rewards for simulated robot vehicles to prioritize goals such as traffic efficiency or energy consumption, our experiments show that we can effectively manage mixed traffic at complex real-world intersections under real-world traffic conditions in simulation.

Our algorithm teaches the robocars to optimize traffic flow by communicating with each other. The collective system of cars aims for smooth traffic flow even as each individual car decides when to enter an intersection based on its immediate environment. Because the robocars are dispersed among cars driven by people, all traffic is affected by the algorithm.

We found that when robot vehicles make up just 5% of traffic in our simulation, traffic jams are eliminated. Surprisingly, our approach even shows that when robot vehicles make up 60% of traffic, traffic efficiency is superior to traffic controlled by traffic lights.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Why it matters

Traffic is worsening in every major city across the globe, leading to significant economic and environmental costs. It is one of the most challenging problems society faces today. Current traffic control methods, such as traffic lights, have limited effectiveness in reducing delays and congestion.

AI-driven robot vehicles offer a potential solution, but existing studies often assume universal connectivity and centralized control of all robot vehicles, a scenario that is not likely to materialize anytime soon. The transition to fully autonomous traffic is likely to be gradual, resulting in a prolonged period of mixed traffic with both robot and human-driven vehicles.

This led us to develop control algorithms that use robotic vehicles to harness the societal benefits of autonomous transportation systems without requiring all or even a majority of vehicles to be autonomous.


                                                                                                                                            What other research is being done

Recent studies have demonstrated the potential of mixed traffic control in scenarios such as ring roads, figure-eight roads, highway bottlenecks and merges, two-way intersections and roundabouts. However, these scenarios typically lack real-world complexity and only involve a limited number of vehicles that need to be coordinated.

Our work is the first to demonstrate the feasibility of controlling mixed traffic via robot vehicles at real-world, complex intersections. Being able to control traffic at these intersections is an essential step toward citywide traffic control.

What's next

We plan to expand our framework to incorporate additional driving behaviors for robot vehicles, such as frequent lane-changing. We also plan to test our approach on a variety of intersection types, and we want to test our approach under real-world vehicle-to-vehicle communications.

Ultimately, our goal is to achieve effective and efficient mixed traffic control at the scale of cities.
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Engineering researchers crack the code to boost solar cell efficiency and durability
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Photovoltaic (PV) technologies, which convert light into electricity, are increasingly applied worldwide to generate renewable energy. Researchers at the School of Engineering of the Hong Kong University of Science and Technology (HKUST) have developed a molecular treatment that significantly enhances the efficiency and durability of perovskite solar cells. Their breakthrough will potentially accelerate the large-scale production of this clean energy.


                                        
                                              
                                        
                                                                                                                                    A key to the solution was their successful identification of critical parameters that determine the performance and lifespan of halide perovskites, a next-generation photovoltaic material which has emerged as one of the most promising materials in PV devices for its unique crystal structure. The findings have been published in Science.

Led by Assistant Professor Lin Yen-Hung of the Department of Electronic and Computer Engineering and the State Key Laboratory of Advanced Displays and Optoelectronics Technologies, the research team investigated various ways of passivation, a chemical process that reduces the number of defects or mitigates their impact in materials, thereby enhancing the performance and longevity of devices comprising these materials. They focused on the "amino-silane" molecular family for passivating perovskite solar cells.

"Passivation in many forms has been very important in improving the efficiency of perovskite solar cells over the last decade. However, passivation routes that lead to the highest efficiencies often do not substantially improve long-term operational stability," Prof. Lin explained.

For the first time, the research team showed how different types of amines (primary, secondary, and tertiary) and their combinations can improve perovskite films' surfaces where many defects form. They achieved this using both "ex-situ" (outside the operating environment) and "in-situ" (within the operating environment) methods to observe molecules' interactions with perovskites.


                                                                                                        
    
        
        
        
    

                                                                                                                                            From there, they identified molecules that substantially increase photoluminescence quantum yield (PLQY), i.e. the quantity of photons emitted during materials excitation, indicating fewer defects and better quality.

"This approach is crucial for the development of tandem solar cells, which combine multiple layers of photoactive materials with different bandgaps. The design maximizes the use of the solar spectrum by absorbing different parts of sunlight in each layer, leading to higher overall efficiency," Prof. Lin said.
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In their solar cell demonstration, the team fabricated devices of medium (0.25 cm2) and large (1 cm2) sizes. The experiment achieved low photovoltage loss across a broad range of bandgaps, maintaining a high voltage output.

These devices reached high open-circuit voltages beyond 90% of the thermodynamic limit. Benchmarking against about 1,700 sets of data from existing literature showed that their result was among the best reported to date in terms of efficiency in energy conversion.

Even more critically, the study demonstrated remarkable operational stability for amino-silane passivated cells under the International Summit on Organic Solar Cells (ISOS)-L-3 protocol, a standardized testing procedure for solar cells.

Approximately 1,500 hours into the cell aging process, the maximum power point (MPP) efficiency and power conversion efficiency (PCE) remained at high levels. For the best-passivated cells to decrease to 95% of their initial values, the champion MPP efficiency and the champion PCE were recorded at 19.4% and 20.1% respectively--among the highest (when factored for the bandgap) and the longest metrics reported to date.


                                                                                                                                            Prof. Lin emphasized that their treatment process not only boosts the efficiency and durability of perovskite solar cells, but is also compatible with industrial-scale production.

"This treatment is similar to the HMDS (hexamethyldisilazane) priming process widely used in the semiconductor industry," he said. "Such similarity suggests that our new method can be easily integrated into existing manufacturing processes, making it commercially viable and ready for large-scale application."

The team included Electronic and Computer Engineering Ph.D. student Cao Xue-Li, Senior Manager of the State Key Laboratory of Advanced Displays and Optoelectronics Technologies Dr. Fion Yeung, along with collaborators from Oxford University and the University of Sheffield.
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Artificial intelligence (AI) is enjoying a long moment in the spotlight. But debate continues over whether it's a "shortcut to utopia" or possible harbinger of the end of the world.


                                        
                                              
                                        
                                                                                                                                    Meanwhile, one group has quickly leapt on both the technology and all the hype--consulting firms. And they've been spending big.

Advocates of the technology are heralding a new era of professional efficiency for consultants. Once-tedious emails, presentations and reports can now be completed in a flash.

Many consulting firms have also already leapt at the opportunity to professionally advise other businesses on making the most of new generative AI tools.

So why does the consulting industry see such potential for transformation--and is hurling itself headfirst at this technology a good idea?

Wait, what do consultants do?

The consulting industry is notoriously shrouded in mystique, despite regularly winning huge contracts from governments and major businesses.

But in simple terms, consultants aim to offer their clients expert advice and solutions to help improve their performance, solve problems and achieve certain goals.

They often possess specialized knowledge, skills or experience relevant to a particular client, so the nature of their work can vary significantly.

Clients often seek consulting services because they want help with problem-solving and decision-making on a particular project, or want external validation for their decisions and need an independent report.

A wide range of professional services firms offer consulting services, including the "big four": Deloitte, PricewaterhouseCoopers (PwC), Ernst & Young (EY) and KPMG.

There are also many specialist consulting firms, including McKinsey, Bain & Company, Boston Consulting Group, Kearney and L.E.K. Consulting.

Much of the demand for consultancy services is driven by the increasing complexity of doing business, due to globalization, digitalization, changing regulations and many other factors.

However, growth in Australia's consulting sector has slowed this year amid the fallout from the PwC tax leaks scandal and sluggish economic growth.


                                                                                                        
    
        
        
        
    

                                                                                                                                            How can AI help?

Artificial intelligence (AI) technology has been around in a range of forms for a while now. But until recently, it was mainly used internally by organizations and required specific training. This changed with the public launch of "generative AI" models, such as OpenAI's ChatGPT.

These models differ from traditional AI in their capability to generate something new, such as text that is virtually indistinguishable from one written by human, or other types of output such as images, videos or sounds.

Large language models like ChatGPT were some of the first to give the general public a sense of what AI could be used for.

But this has had some specific implications for consulting businesses. The models can analyze large amounts of data quickly and cheaply to generate tailored feedback.

With generative AI offering such efficient services for business analysis and strategic planning, many would-be clients might now be questioning whether buying consulting services will remain worthwhile in the long run--particularly as these technologies improve.

Getting ahead of the curve

It should therefore come as no surprise that the consulting industry is investing heavily in generative AI. Just take the big four, for example.

Deloitte and EY have already deployed conversational AI assistants aimed at boosting staff productivity.

KPMG's customized version of ChatGPT--KymChat--was launched in March to speed up the preparation of sales proposals for consulting work, by quickly identifying relevant experts.

In May, PwC became OpenAI's biggest enterprise customer after purchasing more than 100,000 licenses for the AI giant's latest models.

Other players operating in the knowledge work space have also been hyping up the productivity-boosting potential of generative AI for similar tasks.

US finance behemoth JPMorgan Chase recently rolled out its own large language model called LLM Suite, which it says can "do the work of a research analyst".


                                                                                                                                            What does this mean for the business model?

To harness this technology's potential, firms will need to use it effectively. This means ensuring they maintain a human-centered value proposition for clients that goes above what the technology alone can offer.

Generative AI tools will not replace the human trust that is often crucial for successful consulting, nor provide the depth of specialized knowledge (and access to relevant human experts) that a seasoned consultant currently can.

But the technology will streamline a lot of everyday tasks. It can also provide a sounding board for decisions and business strategies, and suggest solutions.

At least in the near term, firms are likely to use AI to "augment" human consultants, rather than replace them.

What are the risks?

The uptake of generative AI also presents risks to the consultancy business.

One big one concerns creativity. Since the models produce their outputs based on past data, the range of potential solutions they can identify will always be limited to their training data.

Excessive reliance on the same models could start eroding consultant companies' ability to innovate, by diluting their distinct competitive advantages and make them increasingly resemble each other.

Such a phenomenon has already been observed in research looking into generative AI's effect on student creativity.

My own research has shown that excessive reliance on automation technologies like generative AI can lead to the erosion of professional expertise. In the long run, this effect could seriously organizations' knowledge and business reputation.

If younger consultants still in training offload too much of their thinking and analytical work to generative AI, they may fail to develop their own analytical abilities.

And of course, the technology itself isn't perfect. Generative AI is known to make mistakes and even "hallucinate"--that is, completely make things up.

All of this highlights the importance of using generative AI thoughtfully, and perhaps above all, not losing sight of the unique value humans can bring.
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                Digital humanities librarian Mary Ton is surrounded by some infamous deepfakes and images created by generative AI from recent years, as well as a magic lantern projector, which was one of the earliest ways to share images with a larger audience. Ton spoke about the challenges and benefits of deepfakes and how to spot them. Credit: Fred Zwicky
            
        

    


Digital tools can alter images of ourselves and others in ways that are more convincing and harder to detect than ever before. They can create spectacular special effects in movies. But they are also used with the images or voices of people without their consent, or to create propaganda with the intent to fool people.


                                        
                                              
                                        
                                                                                                                                    Mary Ton is a professor and the digital humanities librarian for the University Library, and her expertise includes the use of artificial intelligence in the humanities. She talked with News Bureau arts and humanities editor Jodi Heckel about the use of deepfakes.

What exactly are deepfakes, and how are they created?

Deepfakes get their name from deep learning, a method in computer science that's used to study patterns in large quantities of images, sound and video. These patterns are represented through mathematical equations that are so complex that they resemble the dense networks of neurons in the human brain, making these algorithms artificially intelligent.

When given images of humans, computers look for patterns in pixels, the basic building blocks of a digital image. For sound, computers transform sound waves into visual representations, then use image recognition techniques to identify patterns in much the same way that they approach pictures. Deepfakes apply what they've learned about how humans look and sound to create new arrangements of pixels that mimic the human face and voice.

Manipulating images is nothing new. From the highly stylized statues of Egyptian pharaoh Akhenaten to chemically altered Victorian photos of women's waistlines, we've been using visual representations to project our ideal selves. Digital technologies introduce an unprecedented level of sophistication into these idealized images, making it difficult to determine how much an image has been modified.


                                                                                                        
    
        
        
        
    

                                                                                                                                            How are deepfakes used in positive and sinister ways in the entertainment industry?

At their best, deepfakes help us communicate. If you've watched "Indiana Jones and the Dial of Destiny," you've seen how special effects artists can use deepfakes to digitally de-age actors, and Ryan Reynold's beefy doppelganger in "Free Guy" is a hilarious example of how they can superimpose the head of one actor onto the body of another.

There are YouTube channels devoted to deepfaked celebrities doing everyday things, like this one of Keanu Reeves hyping himself up to make a phone call. Deepfake technologies also have been used extensively in the dubbing process to match the actor's lip movements to the audio track, creating a more seamless experience across languages.

The Center for Innovation in Teaching and Learning at Illinois has been exploring educational applications for deepfakes by helping faculty create AI avatars with HeyGen.

At their worst, deepfakes undermine performers' livelihoods and well-being. The voice-acting industry has been particularly hard hit because companies are using AI-generated narration instead of hiring actors. Even worse, actresses and Twitch streamers are finding out that their likenesses have been used to create pornographic content without their consent.

While deepfakes are opening up new creative possibilities, these applications are compromising opportunities for artists to contribute to the entertainment industry on their terms.


                                                                                                                                            What do you expect to see regarding the use of political deepfakes during this presidential election cycle?

Voters across the political spectrum need to be especially vigilant this election season when they encounter images, video and sound recordings of candidates. We've already seen two prominent examples of how deepfakes have been used to misinform and mislead voters.

During the primaries, a deepfaked Joe Biden called New Hampshire residents to discourage them from voting, and the BBC reported that AI-generated images of Donald Trump were being used by political advocacy groups to court Black voters.

Social media provides an international platform to share deepfaked content quickly and anonymously, so be especially wary of the content that you're encountering on Facebook, X, Tik Tok and Instagram.

At the same time, we're seeing legislators adopt AI to promote conversations about accessibility and inclusion. Rep. Jennifer Wexton of Virginia delivered an address using an AI-generated version of her voice to foreground how adaptive technologies support people with neurological disorders like hers. I think that we're going to see more candidates address AI and suggest policies to address its impact on political discourse, art and privacy.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Is there any regulation of deepfake images or videos? What are some of the issues with regulating them?

There's not yet a unified approach to addressing the spread of deepfaked content, but we're seeing increased momentum within the EU and the U.S. to label images and video created with generative AI tools. So far, this movement has been led by Meta through Instagram and Facebook, as well as prominent news agencies. However, it's difficult to create firm guidelines for implementing a strategy for labeling content consistently because photo manipulation tools like Photoshop are so common.

To complicate matters further, training AI on copyrighted content is legal. The courts have tended to characterize this as a fair use of the material because it transforms the content into an algorithmic representation of patterns. Access to content can be limited by licensing agreements and terms of service.

If you are a content creator, it's especially important for you to review a website's terms of service to see if they permit data mining. If the site does, then anything you post can be used to train generative AI tools. Some sites like DeviantArt and Facebook allow you to opt out. We're also seeing the rise of tools to protect artists and their work. Programs like Glaze and AntiFake introduce noise into images and audio to disrupt the deep learning process, making protected content more difficult to deepfake.


                                                                                                                                            How can someone detect a fake image or video?

The best detector is you! Automated detection is difficult because these tools rely on the same pattern recognition techniques that are used to create deepfakes in the first place. I recommend using the SILL method to evaluate content: stop, investigate, look and listen.


	Stop: Deepfakes are designed to make you react. Pausing before you re-share or act on content gives you time to evaluate the content.

	Investigate the source: Using reverse image searches like Google Lens or TinEye can help you identify the original source of an image.

	Look for imperfections: Deepfakes tend to be too perfect, so keep an eye out for things like blur, camera movement and shadows. Limited use of hand gestures or an unexpected number of fingers can be signs of an AI-generated image.

	Listen: Deepfaked voices often sound monotone, lacking the rise and fall in pitch of human speech.




                                                                                                                                                                            
                                        											
										                                            
                                                                                                                        
                                        
                                        
                                            
                                                Citation:
                                                Expert discusses how deepfakes are being used (2024, August 1)
                                                retrieved 1 August 2024
                                                from https://techxplore.com/news/2024-08-expert-discusses-deepfakes.html
                                            

                                            
                                            This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
                                            part may be reproduced without the written permission. The content is provided for information purposes only.
                                            

                                        

                                        
									

								



This article was downloaded by calibre from https://techxplore.com/news/2024-08-expert-discusses-deepfakes.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Scientists identify key challenges facing the clean hydrogen economy
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A new report by NPL outlines the crucial needs and challenges that need addressing to boost the hydrogen economy and support the UK in reaching its net zero goals.


                                        
                                              
                                        
                                                                                    The NPL report, "Measurement challenges in the hydrogen sector," report identifies measurement challenges in four areas of the hydrogen economy: production, storage, distribution and end-use. Solving these challenges is integral for growing the hydrogen economy and enabling the UK to reach its net zero goals.

They include:


	Reducing the production cost of electrolytic hydrogen.

	Supporting the rollout of hydrogen storage and distribution infrastructure.

	Developing new test facilities capable of advanced material research to support emerging hydrogen technologies.

	Filling gaps in regulation, technical and measurement standards across the hydrogen value chain.

	Enabling the decarbonization of different industries by supporting the progression of hydrogen end-use technologies.



Commenting on the report, Ali Al-Sikab, Scientist at NPL said, "The last few years has seen increased investment in the rapid development and rollout of hydrogen technologies in the UK. The UK government has committed to channeling up to PS500 million into green hydrogen over the parliament in a bid to deliver clean power by 2030.

"As with many new technologies and innovations, metrology (the science of measurement) lies at the heart of their standardization and successful operation, which in turn leads to wider commercial uptake.

"NPL is ready to work with government, industry, and academia to solve the needs and challenges identified in the new report so that hydrogen technologies continue to gain momentum as a commercially alternative energy source that contributes significantly to the UK's energy transition."


                                                                                
                                        											
																								More information:
												Measurement challenges in the hydrogen sector: www.npl.co.uk/resources/energy ... hydrogen-report-2024
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To err is human-and in the age of AI, it may be humanizing
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A study co-authored by Associate Professor Juliana Schroeder found that people view customer service agents that make typographical errors--and correct them--as more human and sometimes even more helpful.


                                        
                                              
                                        
                                                                                                                                    "For decades, people worked to make machines smarter and less prone to errors," Schroeder says. "Now that we're living through real-world Turing tests in most of our online interactions, an error can actually be a beneficial cue for signaling humanness."

In a paper published in the Journal of the Association for Consumer Research, Schroeder and colleagues from Yeshiva University, Stanford, and the University of Colorado Boulder developed their own chatbot--named Angela--and conducted five studies involving over 3,000 participants.

Across all studies, participants rated agents that made and corrected typos as more human than those that made no typos or left typos uncorrected. They also viewed them more warmly.

The effect was strongest when participants did not know if the agent was a bot or a human, but interestingly, it held even when participants were told this information. "Seeing an agent correct a typo led people to expect the agent would be more helpful," Schroeder says.

Prior research dating back to the 1960s--dubbed the "Pratfall Effect"--showed that under certain conditions, making mistakes can increase a person's likability. But other studies have shown that communicators who make typos, spelling mistakes, or grammatical errors are seen as less intelligent or competent as those who don't. Schroeder and her co-authors suggest it's what happens after an error is made that can make the difference.


                                                                                                        
    
        
        
        
    

                                                                                                                                            "We suspect that correcting an error is humanizing because it shows an engaged mind," she says. "It's a sign that the communicator cares about how they're perceived."

The researchers, who include Shirley Bluvstein from Yeshiva University, Xuan Zhao from Stanford, Alixandra Barasch from the University of Colorado Boulder, do not suggest that companies intentionally program their chatbots by inserting typos--which could be seen as manipulative and raise ethics questions.

Recent policy efforts in some states require bots to disclose their identities or companies to watermark AI-generated content. Yet, if a genuine mistake is made and the chatbot (or person) has the wherewithal to address it, this may impress customers.

Overall, the findings suggest that it may be possible to improve chatbots by implementing humanizing cues-- such as fixing mistakes while still being transparent to consumers. These cues, the researchers say, "can signal a company's dedication to connecting with consumers, potentially offsetting the impersonal and dehumanizing nature of text-based interactions."


                                                                                                                                                                            
                                        											
																								More information:
												Shirley Bluvstein et al, Imperfectly Human: The Humanizing Potential of (Corrected) Errors in Text-Based Communication, Journal of the Association for Consumer Research (2023). DOI: 10.1086/728412
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Sorting machine separates 16 million mosquito pupae a week, greatly reducing population

                                        by Bob Yirka                                                                                , Tech Xplore
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                The automated mosquito pupa sex sorting system. Credit: Jun-Tao Gong. From Science Robotics (2024). DOI: 10.1126/scirobotics.adj6261
            
        

    


A team of engineers and pest control specialists in China has developed a machine that is capable of gender-sorting 16 million mosquito pupae a week. In their paper published in the journal Science Robotics, the group describes how they designed and built their sorter and how well it has worked during testing.


                                        
                                              
                                        
                                                                                    Prior research has shown that mosquitoes carry viruses such as Zika, West Nile, Chikungunya and dengue, as well as parasites such as those responsible for the spread of malaria. Scientists have been looking for efficient ways to reduce their numbers in places that are most susceptible to the diseases they spread.

One approach involves breeding millions of sterile male mosquito pupae and releasing them into the wild. The sterile pupae develop into mosquitos that take the place of fertile males in mating with females, resulting in fewer viable mosquito larvae and eventually fewer mosquitoes overall. Such breeding efforts require that the female mosquitos produced during breeding are not released into the wild; thus, the pupae need to be sorted by gender.

Currently, the process is inefficient because it is done manually. The research team developed a machine that is able to do the job automatically, approximately 17 times faster and with fewer mistakes--which the researchers claim comes to approximately 17 million pupae a week. The researchers note that the machine, which has a special sorting glass, is capable of collecting, loading and sorting millions of pupae every day.



    
    
    
        
        
    
         
             
         

        Given the potential variation in mosquito immature development across different batches, the sorter was calibrated for each batch of pupae at the beginning of sex separation to optimize the accuracy by adjusting the technical parameters, including the slope of the outer sorting glass, through the touch screen on the control panel. Once calibrated, sex separation operated automatically until all pupae were sorted. Credit: Jun-Tao Gong
  

The research team has already tested their sorting machine on two kinds of mosquitoes in parts of Guangzhou, China. They report that use of their sorting machine resulted in significant reductions in mosquito populations in the area. During testing, they also discovered that their device was so easy to operate that one person could run several of them at the same time. Several of the machines have already been sold to customers in Italy, France, the U.S., and Mexico.


                                                                                
                                        											
																								More information:
												Jun-Tao Gong et al, Upscaling the production of sterile male mosquitoes with an automated pupa sex sorter, Science Robotics (2024). DOI: 10.1126/scirobotics.adj6261
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                An LED on the surface uses modulated light to transmit the data to the end devices in the room. Credit: Fraunhofer HHI
            
        

    


The digital transformation means that more and more devices such as X-ray and ultrasound machines are being connected to networks in hospital settings, for example. These kinds of equipment have to be movable as needed.


                                        
                                              
                                        
                                                                                                                                    In the LINCNET project, Fraunhofer researchers are using light to transmit data to machines and robots in clinical settings and industrial production environments. Combining electrical networks with the ultra-fast 5G mobile network creates powerful and low-cost wireless networks for buildings.

When deployed in hospitals, this solution means devices connect wirelessly to the network--with lower electromagnetic emissions. It also makes industrial production significantly more flexible.

Manufacturing in advanced Industry 4.0 scenarios is geared toward constant change. Order changes occurring on short notice require machines, robots, and measuring instruments to be rearranged quickly and incorporated into retooled production flows. The same applies to health care.

In both cases, conventional networks, in which machines and devices are connected via Wi-Fi, are not always optimal. In production settings, the various wireless networks can interfere with each other in unforeseeable ways. And in sensitive environments like hospital operating rooms, electromagnetic emissions from these networks are also an issue, as strict limits apply there. On top of that, there are data security risks. While the data traffic is encrypted, the wireless network itself remains fundamentally open to potential attackers.

Researchers from the Fraunhofer Institute for Telecommunications, Heinrich-Hertz-Institut, HHI in Berlin are working with project partners on a promising solution: data transmission via light. In the LINCNET (LiFi-enabled 5G for INdustrial and MediCal NETworks) project, the Fraunhofer researchers are harnessing the possibility of transmitting data by modulating light pulses. Standard commercially available LEDs and photodiodes are used as a light source and receiver, respectively.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Powerline: Data fed via the electrical network

Numerous applications call for combining the ultra-fast 5G networks with data transmission via light. One promising approach is reuse of the existing electrical network (power line communication, or PLC) to bring the data to the ceiling in every room and wirelessly transmit it the last few meters there using light (LiFi). The light signals do not pass through walls. This reduces electromagnetic emissions and is more energy efficient. PLC eliminates the need for costly laying of additional cables for the network.

Aachen-based company devolo Solutions GmbH, the lead entity in the LINCNET consortium, is responsible for PLC development and optimization. A LiFi module converts the data from the electrical network into impulses modulating the light signals. The light is continuously modulated by making it brighter and darker. The LEDs transmit their data to end devices equipped with transceiver units. The signal changes take place 100 million times a second and are not perceived by the human eye.

LiFi has clear advantages over wireless transmission of data. The data transmission itself is extremely robust and powerful. Within local networks, it enables latency times of under 2 milliseconds and transmission rates of up to 1 gigabit per second.

Project manager Lennert Bober points out additional advantages: "Light doesn't penetrate through walls, so there's no way to eavesdrop on it. The data transmission is also not affected by other wireless networks or by machines that emit radiation that could interfere with it, and it doesn't affect them, either."

Since the data are only transmitted within the cone of light itself, it is possible to supply many different machines or devices with data all at once without the light signals interfering with each other.


                                                                                                                                            Ceiling module converts data to light signals

The Fraunhofer HHI team is relying on its decades of expertise in harnessing light to transmit data. Fraunhofer HHI co-developed LiFi and is also active in standardizing this technology. For the LINCNET project, the researchers have developed a ceiling module with a digital signal processor (DSP).

It extracts the data from the flow of electricity and converts them into pulses for digital modulation of the light source. The LED transmits the data from the ceiling to the end device placed within the cone of light, which could be a robot in a manufacturing setting or an ultrasound unit in a medical center, for example.

The data is isolated inside the cone of light just as it would be inside a cable. "It's just as secure as a cable network and performs equally well--just without cables," Bober explains.

Light has another crucial advantage in industrial applications, too. The spectrum can be used in any way desired, as the regulations that apply to radio do not exist for light. "Industry players don't have to request permission to use a certain frequency or pay licensing fees," Bober adds.

Highly scalable LiFi networks

The researchers from Fraunhofer HHI are also already working to further improve LiFi networks as part of the project. While using PLC to connect LiFi to the electrical network, they are also developing a combination involving fast Ethernet-based networks. While backhaul connections for wireless access points via Ethernet are common, this relies on a centralized approach similar to that used in 5G mobile networks.

In this kind of fronthaul network, each LiFi ceiling module has an Ethernet connection to a central unit, which makes it possible to coordinate LiFi transmissions on a space-time granular basis, significantly enhancing performance. "Highly scalable Ethernet connections paired with LiFi are a wonderful combination for real-time control of robots or high-end scenarios in medicine," Bober says.

For companies and hospitals alike, LINCNET can provide a noticeable boost for further digitalization and promote technological sovereignty in Germany by building skills in optical wireless communication.
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New digital method could help quantify the damage on buildings and wind turbines after major storms
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New research shows a new digital method could be the key to understanding how structures, such as buildings, behave when they are damaged.


                                        
                                              
                                        
                                                                                    A new two-stage method, published in Mechanical Systems and Signal Processing, explains how engineers can develop computer models that simulate the structural behavior which can be used to quantify damage that might exist on real structures.

Many structures such as buildings, bridges, and offshore wind turbines are supported on foundation piles, which connect the structure to the ground and help to support it against loads that the structure might experience.

In many cases, the exact properties of these piles might be unknown, such as the length they are embedded, or the stiffness (support) that the soil provides to them.

Dr. Luke J Prendergast and Andreas Ioakim, from the University of Nottingham Faculty of Engineering, developed a method that can estimate the embedded length of piles by simply applying a hammer impact to the top of the pile, and measuring the resulting vibrations.

A single hammer impact applied to the pile causes the pile to vibrate, and these vibrations can be measured by a simple sensor placed on the structure. The information from the hammer impact force and the sensor vibration can be used to estimate the embedded length of the pile through a method that creates a virtual model of the pile.

The method has the potential to be used in the offshore wind turbine industry, where creating digital twins of individual turbines is very important for understanding if they are damaged before and after major storms.

"The method is a positive step in the field towards enabling the creation of digital twins of our built infrastructure for the purpose of damage detection and extending the lifetime of our structures," says Dr. Prendergast.

"The first step in developing digital twins or virtual models of structures relies on knowing the geometry and constraints, and this approach can estimate the embedded lengths of foundation piles and the stiffness properties of the soil from a simple impact test. It has the potential to help engineers understand the current condition of structural foundations so that virtual models can be created."


                                                                                
                                        											
																								More information:
												A. Ioakim et al, A two-stage method to estimate the embedded length of foundation piles using FRF-based model updating, Mechanical Systems and Signal Processing (2024). DOI: 10.1016/j.ymssp.2024.111603
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Specific physical human-robot interactions are increasingly required in the manufacturing industry, the professional service sector, and health care. This necessitates improvements in comfort and convenience as well as in communication between humans and machines.


                                        
                                              
                                        
                                                                                                                                    Robots need to be able to predict human actions and recognize intentions. And that calls for flexible metamaterials, and more specifically, flat metasurface antennas with highly integrated electronics that allow for sensing of the near environment.

The Fraunhofer Institute for High Frequency Physics and Radar Techniques FHR has teamed up with six partners in the EU's FITNESS project to develop these kinds of surfaces, which cover a robot like an adaptive, intelligent skin. The idea is that robots equipped with metasurface antennas will be able to scan their near-field environment with greater accuracy and communicate more effectively with their base station in the far field.

Robots are playing an increasingly important role in industrial manufacturing in particular. In line with this trend, physical interactions between humans and robots have become a key technology, helping to make production processes more efficient.

When developing human-machine interactions, worker safety is paramount. This is where the EU's FITNESS (Flexible IntelligenT NEarfield Sensing Skins) project comes in. The project aims to optimize communication and interaction between humans and machines through intelligent antenna solutions in the form of innovative electromagnetic metamaterial surfaces with integrated electronics.

The flexible, stretchable metasurface antennas, which are suitable for emitting surface waves, are expected to scan their near-field surroundings much more effectively than conventional antennas, thereby improving both human safety and the robots' own performance.

Six other partners from industry and the research sector are working on the project with Fraunhofer FHR: the French National Centre for Scientific Research (CNRS), eV-Technologies, Hamburg University of Technology (TUHH), Universite catholique de Louvain (UCLouvain), University of Zagreb Faculty of Electrical Engineering and Computing, and L-up. The project is being coordinated by UCLouvain, in Belgium, and is being funded by the European Union under GA No. 101098996.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Intelligent antenna skin with sensory and communicative functions

The metasurface antennas are flat antennas integrated into film-like substrates that adapt to the robot's contours. Thanks to their flat structure, these antennas can bend and stretch, wrapping around the robot like a skin. Alternatively, and depending on the application, they can also be positioned only on the robot arm, for example. That is how they came to be called "smart skins."

"What makes our future antenna solution special is that it can scan the near-field environment and detect movement while also being proficient at radio-based communication with the base station on the shop floor," says Andrej Konforta, 3D-Print HF Systems group manager at Fraunhofer FHR. "No other solution like it exists on the market so far."

Small geometries, high degree of freedom

The researchers' goal is for the novel, innovative antenna solution to enable beamforming, a process used to control the radiation properties of an antenna electronically. The result is that the adjustable electromagnetic beam always faces toward the base station, guaranteeing a stronger, more stable signal and increasing the robot's range. So far, beamforming has been typically supported by what are known as "phased arrays."

"In a phased array, many antennas are connected as a group. The phase of each individual antenna element is variable, which makes it possible to affect the direction the array is facing," Konforta explains.

The technology has previously been used mainly in military contexts. In conventional antenna arrays, the antenna elements and their electronics are packed close together. This produces high costs, a lot of waste heat, and high susceptibility to errors.

Metasurface antennas, on the other hand, could be designed with significantly streamlined electronics--without losing the properties of the conventional configuration. The new concept can help to cut costs and realize smaller, more compact structures.

"With the metamaterial surfaces, we're pursuing a new design concept that allows for very small geometries with a high degree of freedom in the design of the fields emitted but also for the best possible extraction of gesture signals," Konforta says.


                                                                                                                                            Developing new antenna substrates

Antennas are typically integrated into rigid microwave substrates. There are also materials that can stretch, thus offering a high degree of flexibility. However, losses are too high with these flexible substrates. They do not perform optimally in the high-frequency range, as the measurement technology developed by the Fraunhofer FHR researchers showed. This means the conventional substrates available on the market are not an optimum fit for transmission of high-frequency signals.

Based on Fraunhofer FHR's findings, TUHH is developing new substrates as part of the FITNESS project. The Institute of Applied Polymer Physics (IAPP) is using a polymer mix and polymers with integrated ceramic particles to synthesize stretchable materials that are potentially suitable for high frequencies. These materials will then be tested by Fraunhofer FHR as the project moves forward.

An existing measurement setup is also being optimized based on initial results and expanded for other frequency bands while the software for the final setup is being developed as well. At the same time, the project partners are investigating how deformations in the stretchable surfaces affect their properties in the near and far fields.

Long-term plans call for self-calibrating metasurface antennas that autonomously recognize their curvature and shape to ensure optimum signal reception and prevent communication issues.

A whole host of applications

In addition to robotics in production settings, the project partners also believe medical engineering and robotics are potential fields of application. Metasurface antennas in smart skin form could help devices such as assistance robots recognize gestures more accurately and interact more with humans. There are also potential uses for this technology in personal protective equipment for firefighting and in space suits.
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New survey finds only a quarter of Australians understand facial recognition technology despite its widespread use
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Automated facial recognition is poised to become increasingly widespread in Australia, with the technology already in widespread use by retail outlets, concert venues, sports stadiums and casinos. Despite this, a new survey has found that the public is woefully ill-informed about the technology.


                                        
                                              
                                        
                                                                                                                                    Researchers at Monash University and the Australian National University have found that almost three-quarters of Australians say they know little about automated facial recognition technology.

The report, "Australian public attitudes to facial recognition technology," also found only one in 20 people felt they knew "a lot" about the technology, which is poised to play a central role in the country's new Digital ID system.

Chief Investigator Professor Mark Andrejevic said the findings demonstrate the need to raise the level of public awareness and understanding of automated facial recognition.

"The technology is more widespread than many realize--and it's poised to spread rapidly. In the future, it could be as common as CCTV. This raises real privacy issues," Professor Andrejevic said.

"People need a better understanding of how, why and where facial recognition systems operate, how their personal data will be processed, used and stored, what kinds of risks they might confront from participating, and what mechanisms hold the technology accountable."

Researchers conducted a public opinion survey with 2,006 Australian adults between April and May 2024 to provide a comprehensive picture of the Australian public's current understandings, attitudes and opinions relating to the impact of facial recognition technology on society.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The report also found that notification and consent was crucial for Australians, with 90% saying they wanted to know when and where the technology was being used on them, and they wanted to be provided with the opportunity to consent to its use.

Respondents also supported the use of the technology to help identify the bodies of victims of disaster or war (80%). A majority of respondents also supported its use as a means of age verification for accessing online gambling (61%) and pornography (51%).

There was much less support for the use of the technology for non-law-enforcement purposes. For instance, the majority of respondents did not support its use in the workplace for tracking the location and productivity of workers or in the retail sector for tracking and targeting shoppers (supported by only 16% and 15% respectively).

With industry and policymakers continuing to develop, implement and manage facial recognition technology, concerns remain over the potential misuse of the technology by public authorities and private corporations.

Professor Andrejevic suggested the ability to recognize individuals automatically at a distance raises human rights issues such as the right to privacy, and the freedoms of assembly, expression and movement.

"As we face the transition to more widespread uses of the technology, understanding the level of public awareness and concern about the technology is crucial to ensure that it is deployed in ways that are in accordance with Australian values and commitments."
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Nature-inspired AI algorithms offer new solutions to complex problems
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Nature has provided inspiration for many innovations. In recent years, the development of algorithms that emulate the problem-solving ability of the natural world have come to the fore. Such algorithms, computer programs that are modeled on various natural behaviors, are known collectively as nature-inspired algorithms.


                                        
                                              
                                        
                                                                                                                                    They are designed by studying the dynamics of a natural or social system, such as those observed in ants and bees or the movements and skills of bats and birds. There are several classes defined by the behavior on which they are modeled, including swarm intelligence, biological systems, and physical or chemical processes.

Swarm intelligence is a particularly useful part of nature-inspired algorithms. It is derived from the collective behavior of groups of animals, such as flocks of birds or schools of fish. The principle behind these algorithms is the concept of self-optimization, a hallmark of natural systems that efficiently manage resources and adapt to changing environments to solve seemingly complex problems. By transferring these natural skills into an algorithm, researchers are finding ways to develop self-optimizing systems for some of the problems we face.

In a paper published in the International Journal of Advanced Intelligence Paradigms, S. Thanga Revathi of the Misrimal Navajee Munoth Jain Engineering College in Chennai and N. Ramaraj of Vignan University in Guntur, India, explain how nature-inspired algorithms can give us an efficient and adaptable way to approach difficult and perhaps otherwise intractable problems.


                                                                                                        
    
        
        
        
    

                                                                                                                                            They cite some of the most notable, such as the ant colony optimization (ACO), particle swarm optimization (PSO), cuckoo search, and the bat algorithm. Each of these algorithms uses characteristics of natural collective behavior to converge on a solution to a problem.

For instance, within a bird flock, each bird follows simple rules without any single leader that then gives rise to the complex system that is a starling murmuration. Flocking behavior like a murmuration is commonly a collective predator avoidance technique. The birds' movements are influenced by their closest neighbors' organization. Avoiding collisions, matching velocities, and maintaining proximity to the group are what lead to this coordinated and cohesive movement of the flock.

The practical applications of swarm-based algorithms span a wide array of fields. In biomedicine, for example, they can be used in diagnosis, genetics, and protein structure prediction. Other algorithms can be used to manage networks, classify data, and manage queuing systems.

The review suggests that we have only just begun to develop nature-inspired systems and that there is great potential to model many different systems in the natural world for addressing a wide range of the problems facing humanity.


                                                                                                                                                                            
                                        											
																								More information:
												S. Thanga Revathi et al, A brief study about nature inspired optimisation algorithms, International Journal of Advanced Intelligence Paradigms (2024). DOI: 10.1504/IJAIP.2024.139952
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Enhancing automatic image cropping models with advanced adversarial techniques
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                Many commercial image cropping models utilize saliency maps (also known as gaze estimation) to identify the most critical areas within an image. In this study, researchers developed innovative techniques to introduce imperceptible noisy perturbations into images, thus influencing the output of cropping models. This approach aims to prevent essential parts of images, such as copyright information or watermarks, from being inadvertently cropped, thus promoting fairness in AI models. Credit: Masatomo Yoshida / Doshisha University
            
        

    


Image cropping is an essential task in many contexts, right from social media and e-commerce to advanced computer vision applications. Cropping helps maintain image quality by avoiding unnecessary resizing, which can degrade the image and consume computational resources. It is also useful when an image needs to conform to a predetermined aspect ratio, such as in thumbnails.


                                        
                                              
                                        
                                                                                                                                    Over the past decade, engineers around the world have developed various machine learning (ML) models to automatically crop images. These models aim to crop an input image in a way that preserves its most relevant parts.

However, these models can make mistakes and exhibit biases that, in the worst cases, can put users at legal risk. For example, in 2020, a lawsuit was filed against X (formerly Twitter) because its automatic cropping function hid the copyright information in a retweeted image.

Therefore, it is crucial to understand the reason image cropping ML models fail so as to train and use them accordingly and avoid such problems.

Against this background, a research team from Doshisha University, Japan, set out to develop new techniques to generate adversarial examples for the task of image cropping.

As explained in their paper, published in IEEE Access on June 17, 2024, their methods can introduce imperceptible noisy perturbations into an image to trick models into cropping regions that align with user intentions, even if the original model would have missed it.

Doctoral student Masatomo Yoshida, the first author and lead researcher of the study, said, "To the best of our knowledge, there is very little research on adversarial attacks on image cropping models, as most previous research has focused on image classification and detection. These models need to be refined to ensure they respect user intentions and eliminate biases as much as possible while cropping images."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Masatomo Yoshida and Haruto Namura from the Graduate School of Science and Engineering, Doshisha University, Kyoto, Japan and Masahiro Okuda from the Faculty of Science and Engineering at Doshisha University, were also involved in the study.

The researchers developed and implemented two distinct approaches for generating adversarial examples--a white-box approach and a black-box approach.

The white-box method, requiring access to the internal workings of the target model, involves iteratively calculating perturbations to input images based on the model's gradients.

By employing a gaze prediction model to identify salient points within an image, this approach manipulates gaze saliency maps to achieve effective adversarial examples. It significantly reduces perturbation sizes, achieving a minimum size 62.5% smaller than baseline methods across an experimental image dataset.

The black-box approach utilizes Bayesian optimization to effectively narrow the search space and target specific image regions. Similar to the white-box strategy, this approach involves iterative procedures based on gaze saliency maps.

Instead of using internal gradients, it employs a tree-structured Parzen estimator to select and optimize pixel coordinates that influence gaze saliency, ultimately producing desired adversarial images. Notably, black-box techniques are more broadly applicable in real-world scenarios and hold greater relevance in cybersecurity contexts.


                                                                                                                                            Both approaches show promise based on experimental outcomes. As graduate student Haruto Namura, a participant in the study, explains, "Our findings indicate that our methods not only surpass existing techniques but also show potential as effective solutions for real-world applications, such as those on platforms like Twitter."

Overall, this study represents a significant advancement toward more reliable AI systems, crucial for meeting public expectations and earning their trust. Enhancing the efficiency of generating adversarial examples for image cropping will propel research in ML and inspire solutions to its pressing challenges.

Professor Masahiro Okuda, advisor to Namura and Yoshida, concludes, "By identifying vulnerabilities in increasingly deployed AI models, our research contributes to the development of fairer AI systems and addresses the growing need for AI governance."
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Beetle-inspired robots show improved flight capabilities

									    

    
        
            [image: Biomechanics: Beetle wing mechanisms inspire robot design]
             
                The flapping microrobot takes flight with passive deploying-retracting wings. Credit: Hoang-Vu Phan
            
        

    


An analysis of how rhinoceros beetles deploy and retract their hindwings shows that the process is passive, requiring no muscular activity. The findings, reported in Nature, could help improve the design of flying micromachines.


                                        
                                              
                                        
                                                                                    Among all flying insects, beetles demonstrate the most complex wing mechanisms, involving two sets of wings: a pair of hardened forewings called elytra and a set of delicate membranous hindwings. Although extensive research exists on the origami-like folds of their wings, little is known about how they deploy and retract their hindwings.

Previous research theorizes that thoracic muscles drive a beetle's hindwing base movement, but experimental evidence to support this theory is lacking.

Hoang-Vu Phan and colleagues combine the use of high-speed cameras and a dynamically similar flying robot to address this research gap. The authors observe that rhinoceros beetles use passive mechanisms, including their elytra, when deploying and retracting their wings.



    
    
    
        
        
    
         
             
         

        Flapping robot passively deploys and retracts its wings. Credit: Hoang Vu Phan
  

Deployment is a two-phase process in which elevation of the elytra partially releases their hindwings in a spring-like fashion, then a flapping motion brings the hindwings into a raised flight position. They also find the beetles use their elytra to lower their hindwings into a resting position passively.

Inspired by their observations, the authors make microrobots that mimic beetle wings' passive deployment and retraction. They find the bots successfully take off and maintain flight.



    
    
    
        
        
    
         
             
         

        Beetle wing deployment. Credit: Hoang Vu Phan
  

Their findings suggest that transferring the beetle's passive hindwing processes to a flapping robot design could help to improve the capabilities of small robots that need to operate in limited or cluttered spaces.
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												Hoang-Vu Phan et al, Passive wing deployment and retraction in beetles and flapping microrobots, Nature (2024). DOI: 10.1038/s41586-024-07755-9
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            [image: Precision home robots learn with real-to-sim-to-real]
             
                With the help of "digital twins," RialTo, developed by MIT researchers Marcel Torne Villasevil (left) and Pulkit Agrawal, can guide a robot to practice in a simulated environment much faster than it would if it honed its skills in the real world. Credit: Mike Grimmett/MIT CSAIL
            
        

    


At the top of many automation wish lists is a particularly time-consuming task: chores.


                                        
                                              
                                        
                                                                                                                                    The moonshot of many roboticists is cooking up the proper hardware and software combination so that a machine can learn "generalist" policies (the rules and strategies that guide robot behavior) that work everywhere, under all conditions.

Realistically, though, if you have a home robot, you probably don't care much about it working for your neighbors. MIT Computer Science and Artificial Intelligence Laboratory (CSAIL) researchers decided, with that in mind, to attempt to find a solution to easily train robust robot policies for very specific environments.

"We aim for robots to perform exceptionally well under disturbances, distractions, varying lighting conditions, and changes in object poses, all within a single environment," says Marcel Torne Villasevil, MIT CSAIL research assistant in the Improbable AI lab and lead author on a paper about the work, which appears on the preprint server arXiv.

"We propose a method to create digital twins on the fly using the latest advances in computer vision. With just their phones, anyone can capture a digital replica of the real world, and the robots can train in a simulated environment much faster than the real world, thanks to GPU parallelization. Our approach eliminates the need for extensive reward engineering by leveraging a few real-world demonstrations to jump-start the training process."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Taking your robot home

RialTo, of course, is a little more complicated than just a simple wave of a phone and (boom!) home bot at your service. It begins by using your device to scan the target environment using tools like NeRFStudio, ARCode, or Polycam. Once the scene is reconstructed, users can upload it to RialTo's interface to make detailed adjustments, add necessary joints to the robots, and more.

The refined scene is exported and brought into the simulator. Here, the aim is to develop a policy based on real-world actions and observations, such as one for grabbing a cup on a counter. These real-world demonstrations are replicated in the simulation, providing some valuable data for reinforcement learning.

"This helps in creating a strong policy that works well in both the simulation and the real world. An enhanced algorithm using reinforcement learning helps guide this process, to ensure the policy is effective when applied outside of the simulator," says Torne.

Testing showed that RialTo created strong policies for a variety of tasks, whether in controlled lab settings or more unpredictable real-world environments, improving 67% over imitation learning with the same number of demonstrations. The tasks involved opening a toaster, placing a book on a shelf, putting a plate on a rack, placing a mug on a shelf, opening a drawer, and opening a cabinet.

For each task, the researchers tested the system's performance under three increasing levels of difficulty: randomizing object poses, adding visual distractors, and applying physical disturbances during task executions. When paired with real-world data, the system outperformed traditional imitation-learning methods, especially in situations with lots of visual distractions or physical disruptions.



    
    
    
        
        
    
         
             
         

        Precision Home Robotics w/Real-to-Sim-to-Real. Credit: MIT CSAIL
  

"These experiments show that if we care about being very robust to one particular environment, the best idea is to leverage digital twins instead of trying to obtain robustness with large-scale data collection in diverse environments," says Pulkit Agrawal, director of Improbable AI Lab, MIT electrical engineering and computer science (EECS) associate professor, MIT CSAIL principal investigator, and senior author on the work.

As far as limitations, RialTo currently takes three days to be fully trained. To speed this up, the team mentions improving the underlying algorithms and using foundation models. Training in simulation also has its limitations, and currently it's difficult to do effortless sim-to-real transfer and simulate deformable objects or liquids.


                                                                                                                                            The next level

So what's next for RialTo's journey? Building on previous efforts, the scientists are working on preserving robustness against various disturbances while improving the model's adaptability to new environments.

"Our next endeavor is this approach to using pre-trained models, accelerating the learning process, minimizing human input, and achieving broader generalization capabilities," says Torne.

"We're incredibly enthusiastic about our 'on-the-fly' robot programming concept, where robots can autonomously scan their environment and learn how to solve specific tasks in simulation. While our current method has limitations--such as requiring a few initial demonstrations by a human and significant compute time for training these policies (up to three days)--we see it as a significant step towards achieving 'on-the-fly' robot learning and deployment," says Torne.

"This approach moves us closer to a future where robots won't need a preexisting policy that covers every scenario. Instead, they can rapidly learn new tasks without extensive real-world interaction. In my view, this advancement could expedite the practical application of robotics far sooner than relying solely on a universal, all-encompassing policy."

"To deploy robots in the real world, researchers have traditionally relied on methods such as imitation learning from expert data, which can be expensive, or reinforcement learning, which can be unsafe," says Zoey Chen, a computer science Ph.D. student at the University of Washington who wasn't involved in the paper.


                                                                                                        
    
        
        
        
    

                                                                                                                                            "RialTo directly addresses both the safety constraints of real-world RL [robot learning], and efficient data constraints for data-driven learning methods, with its novel real-to-sim-to-real pipeline.

"This novel pipeline not only ensures safe and robust training in simulation before real-world deployment, but also significantly improves the efficiency of data collection. RialTo has the potential to significantly scale up robot learning and allows robots to adapt to complex real-world scenarios much more effectively."

"Simulation has shown impressive capabilities on real robots by providing inexpensive, possibly infinite data for policy learning," adds Marius Memmel, a computer science Ph.D. student at the University of Washington who wasn't involved in the work.

"However, these methods are limited to a few specific scenarios, and constructing the corresponding simulations is expensive and laborious. RialTo provides an easy-to-use tool to reconstruct real-world environments in minutes instead of hours.

"Furthermore, it makes extensive use of collected demonstrations during policy learning, minimizing the burden on the operator and reducing the sim2real gap. RialTo demonstrates robustness to object poses and disturbances, showing incredible real-world performance without requiring extensive simulator construction and data collection."
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Researchers develop next-gen semiconductor technology for high-efficiency, low-power artificial intelligence

									    

    
        
            [image: "Smarter" semiconductor technology for training "smarter" artificial intelligence]
             
                Cross-point array structure and operation method of the three-terminal ECRAM device fabricated in this study (Top) Measurement results of the array of three-terminal-based electrochemical memory devices, demonstrating excellent characteristics in both cycle and device-to-device scatter, well above the requirements for training neural networks (Bottom). Credit: POSTECH
            
        

    


A research team has demonstrated that analog hardware using ECRAM devices can maximize the computational performance of artificial intelligence, showcasing its potential for commercialization. Their research has been published in Science Advances.


                                        
                                              
                                        
                                                                                                                                    The rapid advancement of AI technology, including applications like generative AI, has pushed the scalability of existing digital hardware (CPUs, GPUs, ASICs, etc.) to its limits. Consequently, there is active research into analog hardware specialized for AI computation.

Analog hardware adjusts the resistance of semiconductors based on external voltage or current and utilizes a cross-point array structure with vertically crossed memory devices to process AI computation in parallel. Although it offers advantages over digital hardware for specific computational tasks and continuous data processing, meeting the diverse requirements for computational learning and inference remains challenging.

To address the limitations of analog hardware memory devices, the research team, consisting of Professor Seyoung Kim from the Department of Materials Science and Engineering and the Department of Semiconductor Engineering and others focused on Electrochemical Random Access Memory (ECRAM), which manages electrical conductivity through ion movement and concentration.

Unlike traditional semiconductor memory, these devices feature a three-terminal structure with separate paths for reading and writing data, allowing for operation at relatively low power.

In their study, the team successfully fabricated ECRAM devices using three-terminal-based semiconductors in a 64x64 array. Experiments revealed that the hardware incorporating the team's devices demonstrated excellent electrical and switching characteristics, along with high yield and uniformity.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Additionally, the team applied the Tiki-Taka algorithm, a cutting-edge analog-based learning algorithm, to this high-yield hardware, successfully maximizing the accuracy of AI neural network training computations.

Notably, the researchers demonstrated the impact of the "weight retention" property of hardware training on learning and confirmed that their technique does not overload artificial neural networks, highlighting the potential for commercializing the technology.

This research is significant because the largest array of ECRAM devices for storing and processing analog signals reported in the literature to date is 10x10. The researchers have now successfully implemented these devices on the largest scale, with varied characteristics for each device.

Professor Seyoung Kim of POSTECH said, "By developing large-scale arrays based on novel memory device technologies and developing analog-specific AI algorithms, we have identified the potential for AI computational performance and energy efficiency that far surpass current digital methods."
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												Kyungmi Noh et al, Retention-aware zero-shifting technique for Tiki-Taka algorithm-based analog deep learning accelerator, Science Advances (2024). DOI: 10.1126/sciadv.adl3350
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A visual-linguistic framework that enables open-vocabulary object grasping in robots

                                        by Ingrid Fadelli                                                                                , Tech Xplore
                                                                            

                                    
									    

    
        
            [image: A visual-linguistic framework that enables open-vocabulary object grasping in robots]
             
                Diagram explaining what open-vocabulary grasping entails. Credit: Meng et al, arXiv (2024). DOI: 10.48550/arxiv.2407.13175
            
        

    


To be deployed in a broad range of real-world dynamic settings, robots should be able to successfully complete various manual tasks, ranging from household chores to complex manufacturing or agricultural processes. These manual tasks entail grasping, manipulating and placing objects of different types, which can vary in shape, weight, properties and textures.


                                        
                                              
                                        
                                                                                                                                    Most existing approaches to enable robotic object grasping and manipulation, however, only allow robots to successfully interact with objects that match or are very similar to those they encountered during training. This means that when they encounter a new (i.e., unseen before) type of object, many robots are unable to grasp it.

A team of researchers at Beihang University and University of Liverpool recently set out to develop a new approach that would overcome this key limitation of systems for robotic grasping. Their paper, posted to the arXiv preprint server, introduces OVGNet, a unified visual-linguistic framework that could enable open-vocabulary learning, which could in turn allow robots to grasp objects in both known and novel categories.

"Recognizing and grasping novel-category objects remains a crucial yet challenging problem in real-world robotic applications," Meng Li, Qi Zhao and their colleagues wrote in their paper. "Despite its significance, limited research has been conducted in this specific domain.

"To address this, we seamlessly propose a novel framework that integrates open-vocabulary learning into the domain of robotic grasping, empowering robots with the capability to adeptly handle novel objects."

The researchers' framework relies on a new benchmark dataset they compiled, called OVGrasping. This dataset contains 63,385 examples of grasping scenarios with objects belonging to 117 different categories, which are divided into base (i.e., known) and novel (i.e., unseen) categories.


                                                                                                        
    
        
        
        
    

                                                                                                                                            "First, we present a largescale benchmark dataset specifically tailored for evaluating the performance of open-vocabulary grasping tasks," Li, Zhao and their colleagues wrote. "Second, we propose a unified visual-linguistic framework that serves as a guide for robots in successfully grasping both base and novel objects. Third, we introduce two alignment modules designed to enhance visual-linguistic perception in the robotic grasping process."

OVGNet, the new framework introduced by this team of researchers, is based on a visual-linguistic perception system trained to recognize objects and devise effective strategies to grasp them using both visual and linguistic elements. The framework includes both an image guided language attention module (IGLA) and a language guided attention module (LGIA).

These two modules collectively analyze the overall features of detected objects, enhancing a robot's ability to generalize its grasping strategies across both known and novel object categories.

The researchers evaluated their proposed framework in a series of tests run in a grasping simulation environment based on pybullet, using a simulated ROBOTIQ-85 robot and UR5 robotic arm. Their framework achieved promising results, outperforming other baseline approaches for robotic grasping in tasks that involved novel object categories.

"Notably, our framework achieves an average accuracy of 71.2% and 64.4% on base and novel categories in our new dataset, respectively," Li, Zhao and their colleagues wrote.

The OVGrasping dataset compiled by the researchers and the code for their OVGNet framework are open-source and can be accessed by other developers on GitHub. In the future, their dataset could be used to train other algorithms, while their framework could be tested in additional experiments and deployed on other robotic systems.
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Hollywood's video game performers head to the picket line over AI protections

                                        by Sarah Parvini                                                                                                                    

                                    
									    

    
        
            [image: Hollywood's video game performers head to the picket line over AI protections]
             
                SAG-AFTRA signage is seen on the side of the headquarters in Los Angeles on Friday, Nov. 10, 2023.Hollywood's video game performers voted to go on strike Thursday, July 25, 2024, throwing part of the entertainment industry into another work stoppage after talks for a new contract with major game studios broke down over artificial intelligence protections. Credit: AP Photo/Richard Vogel,File
            
        

    


Hollywood's video game performers are heading to the Warner Bros. Studios lot Thursday to picket against what they call an unwillingness from top gaming companies to protect voice actors and motion capture workers equally against the unregulated use of artificial intelligence.


                                        
                                              
                                        
                                                                                                                                    The protest marks the first large labor action since game voice actors and performance workers voted to strike last week. The work stoppage came after more than 18 months of negotiations with gaming giants, including divisions of Activision, Warner Bros. and Walt Disney Co., over a new interactive media agreement stalled over protections around the use of AI.

Union leaders have billed AI as an existential crisis for performers. Game voice actors and motion capture artists' likenesses, they say, could be replicated by AI and used without consent and fair compensation. The unregulated use of AI, the union says, poses "an equal or even greater threat" to performers in the video game industry than it does in film and television because the capacity to cheaply and easily create convincing digital replicas of performers' voices is widely available.

Audrey Cooling, a spokesperson for the video game producers, said the companies have offered AI protections as well as "a significant increase in wages for SAG-AFTRA represented performers in video games."

"We have worked hard to deliver proposals with reasonable terms that protect the rights of performers while ensuring we can continue to use the most advanced technology to create a great gaming experience for fans," Cooling said. "We have proposed terms that provide consent and fair compensation for anyone employed under the (contract) if an AI reproduction or digital replica of their performance is used in games."


                                                                                                        
    
        
        
        
    

                                                                                                                                            SAG-AFTRA's negotiating committee argued that the studios' definition of who constitutes a "performer" is key to understanding the issue of who would be protected.

"The industry has told us point blank that they do not necessarily consider everyone who is rendering movement performance to be a performer that is covered by the collective bargaining agreement," SAG-AFTRA Chief Contracts Officer Ray Rodriguez said at a news conference last week, adding that some physical performances are being treated as "data."

The union had been negotiating with an industry bargaining group consisting of signatory video game companies. Those companies are Activision Productions Inc., Blindlight LLC, Disney Character Voices Inc., Electronic Arts Productions Inc., Formosa Interactive LLC, Insomniac Games Inc., Llama Productions LLC, Take 2 Productions Inc., VoiceWorks Productions Inc. and WB Games Inc.

The global video game industry generated nearly $184 billion in revenue in 2023, according to game market forecaster Newzoo, with revenues projected to reach $207 billion in 2026.

"We are at the table because we want to include SAG-AFTRA-represented performers in our productions, and we will continue working to resolve the last remaining issue in these negotiations," Cooling said. "Our goal is to reach an agreement with the union that will end this strike."
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US road safety agency will look into fatal crash near Seattle involving Tesla using automated system
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                A Tesla logo is shown on Feb. 27, 2024, in Charlotte, N.C. Authorities in Washington announced Tuesday, July 30 that the Tesla that hit and killed a motorcyclist near Seattle in April was operating on the company's "Full Self Driving" system. Credit: AP Photo/Chris Carlson, File
            
        

    


U.S. road safety investigators say they will look into an April crash near Seattle after authorities determined that a Tesla was operating on the company's "Full Self-Driving" system when it hit and killed a motorcyclist.


                                        
                                              
                                        
                                                                                    The National Highway Traffic Safety Administration said Wednesday that it is gathering information on the crash from law enforcement officers and Tesla.

Investigators from the Washington State Patrol determined that the system was in use after downloading information from the event-data recorder on the 2022 Tesla Model S involved in the crash, agency spokesman Capt. Deion Glover said Tuesday.

No charges have been filed against the driver but the investigation is still under way, Glover said.

Tesla CEO Elon Musk said last week that "Full Self Driving" should be able to run without human supervision by the end of this year. He has been promising a fleet of robotaxis for several years. During the company's earnings conference call, he acknowledged that his predictions on the issue "have been overly optimistic in the past."

Musk is staking much of Tesla's future on development of self-driving software and a humanoid robot. He has told investors that Tesla should be seen as a robotics and artificial intelligence company, and he has scheduled an event in October to reveal a new robotaxi.

Tesla did not return messages seeking comment.

Tesla has two partially automated driving systems, "Full Self-Driving," which can take on many driving tasks even on city streets, and Autopilot, which can keep a car in its lane and away from objects in front of it. Sometimes the names are confused by Tesla owners and the public.

Tesla says at present neither system can drive itself and that human drivers must be ready to take control at any time.

"Full Self-Driving" is being tested on public roads by selected Tesla owners.

Twice NHTSA has made Tesla recall "Full Self-Driving" because it disobeyed traffic laws. It also forced a recall of Autopilot, alleging that Tesla's system for making sure drivers pay attention was inadequate. In April, the agency began investigating whether the Autopilot recall actually worked.
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Dutch scientists have unveiled the country's first laboratory to research how autonomous miniature drones can mimic insects to accomplish tasks ranging from finding gas leaks in factories to search-and-rescue missions.


                                        
                                              
                                        
                                                                                                                                    Called the Swarming Lab, researchers at the Delft University of Technology (TU Delft) say they aim to put a "self-flying" swarm of 100 tiny drones in the air, able to perform around the clock tasks.

This included the drones landing by themselves on recharging pods and taking off again to continue flying--without humans ever having to get involved.

"We are working not only to get these robots to be aware of one another, but also work together to complete complex tasks," said Guido de Croon, a director at TU Delft's Swarming Lab.

Tasks include the tiny drones--with the same weight as a golf ball or an egg--"sniffing out" a gas leak in a factory.

A swarm of autonomous drones, fitted with sensors to detect the gas, will be able to fly autonomously around the factory until one drone detects traces of the gas.

It will then follow the "scent" of the gas while "calling" the other drones to help in the search using on-board sensors.

"In the same way, drone swarms can also be used to detect forest fires or continuously help in search and rescue operations over large areas," De Croon said.


    
    
    
        
        
    
         
             
         

          



                                                                                                        
    
        
        
        
    

                                                                                                                                            'Look at nature'

The scientists use studies on bee and ant swarms or how flocks of birds behave to try and program their drone swarms to do the same.

"Drone swarm technology is the idea that when we look at nature and you see many of these animals like ants, that individually are perhaps not so smart, but together they do... things that they could definitely not do by themselves," De Croon said.

"We want to instill the same capabilities also in robots," De Croon said.

Doing this, the scientists look at how birds or insects swarm "using very simple behaviors".

For instance, birds "look at their closest neighbors in the flock and they do things like 'oh, I don't want to be too close' because they don't want to collide," De Croon said.

But "I also don't want to be the only one to be away from the flock.

"They align with each other. And by following such simple rules you get these beautiful patterns that are very useful for the birds, also against predators," he told AFP.

"So at that level, we draw inspiration and we try to make such simple rules also for robots but then for the applications we want to tackle."

'Complex systems'

But the scientists admit there are some challenges.

"Swarms are complex systems," De Croon said at a demonstration of the technology at the Swarming Lab, situated inside TU Delft's Science Center.


                                                                                                                                            "A single robot can do simple things within a swarm."

"It is actually quite difficult to predict, however, with these simple rules how a whole swarm will behave," De Croon said.

The small size of the robots also hampers the amount of technology like sensors and on-board computing capacity the tiny drones can carry.

Currently, the drones at the Swarming Lab still rely on an externally mounted camera to relay information to the buzzing beasts on their positions within the swarm.

But the researchers have already developed the technology for robots to sense each other without external help.

And they would not be the first: scientists from Zhejiang University in China in 2022 successfully flew 10 autonomous drones through a thick bamboo forest.

Currently, the Swarming Lab, working together with a start-up company of former TU Delft students called Emergent, has some 40 small drones involved in its research.

"The aim is eventually to put a swarm of around 100 drones in the air in the next five years," said Lennart Bult, co-founder at Emergent.

Ultimately, "it would be really great if we actually get a bit closer to the astonishing intelligence of tiny creatures like honeybees," said De Croon.
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        Communities can increase the prosocial tendencies of their authorities, study finds
        A new paper by researchers at the Annenberg Public Policy Center (APPC) of the University of Pennsylvania published in the journal Social Psychological and Personality Science shows that policymakers are more likely to support "prosocial" policies in response to the opioid epidemic, including harm reduction measures such as syringe service programs to reduce the risk of injection drug use, when they witness prosocial behaviors--acts intended to benefit others--in their communities.
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        Archaeologists working in the Languedoc region in southern France have used stable isotopes to reveal new insights into medieval dietary practices. The research, published in Archaeological and Anthropological Sciences by lead author Dr. Jane Holmstrom and colleagues, uncovered nuanced differences in diet among social classes based on the complex interplay of religion, social status, and diet.
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Economists uncover hidden influence of top campaign donors
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The death of a top donor during an electoral cycle decreases the likelihood that a candidate will be elected by more than three percentage points, according to an innovative new study by Cornell economists and colleagues.



										      
																																	"Interestingly, we found that the effect on that candidate's election probability continues if they run in the next electoral cycle after the death," said Marco Battaglini, the Edward H. Meyer Professor of Economics in the College of Arts and Sciences and a co-author of "Unobserved Contributions and Political Influence: Evidence From the Death of Top Donors," published as a working paper on the National Bureau of Economic Research in July.

To examine this effect and several others they identified, the researchers created a new dataset with hand-collected biographical information on candidates in U.S. House of Representatives electoral campaigns in eight election cycles from 2008 to 2018. They looked at the top 1,000 donors per electoral cycle in these races, ranked by the size of their total observable contributions.

The researchers also found that the death of a top donor affected a Congress member's legislative agenda. After such a death, the congressperson focused on fewer topics in the bills they sponsored, which implies that they were freer to pursue policies they, rather than the donor, were interested in. Second, the researchers consistently found that a top donor's death reduced the ideological distance between that congressperson and the median in their own party.


																																						
    
     




																																			"Taken together, these results provide compelling evidence that it is restrictive to measure top donors' influence on donors relying exclusively on observable monetary contributions," wrote the researchers.

"Our findings suggest that the observable monetary contributions should be considered as only the proverbial 'tip of the iceberg': the gap between the 'stakes' and the amount of resources devoted to promoting electoral candidates and influencing their policies may be much larger than what is observed."

The deaths of top donors is not unusual, they found: Of the more than 3,200 donors they examined, they observed 278 deaths.

They also found that large donors' influence on the campaign depends on what the researchers call the donors' "prominence." They measure this prominence in two ways: by a high search volume of queries on Google; and by the donor's name appearing at least once in their lifetime on the Forbes 400 list.

The greater the prominence of the donor who dies, the larger the decline in electoral performance. And prominence seems to have more of an impact on the candidate than the observable amount of money contributed by that donor.

"We suspected that these large donors were making 'stealth' monetary contributions, perhaps to political action committees that aren't required to disclose the names of donors funding the advertising," said co-author Eleonora Patacchini, the pStephen and Barbara Friedman Professor of International Political Economy (A&S).


																																			To identify whether such stealth contributions were being made, the researchers tracked what happened to advertising after top donors died and their contributions, of whatever kind, presumably ceased. The death of a top donor was indeed associated with a reduction in ads from PACs backing the candidate, and which were presumably supported by the deceased top donor.

That ad reduction was associated with negative effects on the campaign--but there was no such reduction in ads funded by the candidates themselves, which the researchers could easily track because of required transparency regarding funding sources for candidate ad purchases.

Co-authors include Mengwei Lin, Ph.D. '23 and Valerio Leone Sciabolazza, of the Sapienza University of Rome.
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Communities can increase the prosocial tendencies of their authorities, study finds
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A new paper by researchers at the Annenberg Public Policy Center (APPC) of the University of Pennsylvania published in the journal Social Psychological and Personality Science shows that policymakers are more likely to support "prosocial" policies in response to the opioid epidemic, including harm reduction measures such as syringe service programs to reduce the risk of injection drug use, when they witness prosocial behaviors--acts intended to benefit others--in their communities.



										      
																																	Employing a unique methodological approach, Haesung Annie Jung, an assistant professor at Texas Tech University (and formerly at the University of Pennsylvania) and University of Pennsylvania PIK Professor Dolores Albarracin, director of APPC's Communication Science division, examine how prosocial behaviors spread across social hierarchies involving authorities and constituents. These findings, Albarracin said, show the potential of communities to exert a positive influence on authorities, and thereby serve the greater good.

Albarracin said the research "helps to explain the elusive connection between the norms of a community and the actions of authorities. Are the policies supported by authorities influenced by the attitudes and behaviors of their communities? Or do authorities influence constituents? Although both influences exist, this research shows the powerful influences of constituents in shaping authorities' support for policies related to the substance-use epidemic we continue to navigate."

The study was produced under a National Institute of Drug Abuse's Avant-Garde Award Program for HIV and Substance Use Disorder Research, which supports "individual scientists of exceptional creativity... who propose high-impact research that will open new areas of HIV research and/or lead to new avenues for prevention and treatment of HIV among people who use drugs."


																																						
    
     




																																			In this case, the project is dedicated to solutions to the substance-use crisis in rural Appalachia and the Midwest. The article "Upward and Downward Prosocial Influence Across Levels of a Social Hierarchy: Field and Experimental Evidence about Authorities of United States Counties" is part of the Grid for the Reduction of Vulnerability (GROV) project. GROV is a network of researchers and state/local health departments working to improve health outcomes in rural communities.

Jung, GROV, and Albarracin conducted two studies about responses to the opioid epidemic: a field study of residents and authorities in 79 U.S. counties, and an experiment. When it comes to opioid epidemic responses, they asked, "Do the prosocial actions of people in authority positions motivate group members to behave in a similar way? Or does the influence flow from the bottom to the top?"

The researchers also examined why prosocial behavior might spread, asking whether it is the result of perceived pressure to conform, perceived responsibility for group concerns, a sense of self-efficacy, and/or optimism about a problem improving.

In the field study, the researchers invited authorities from 1,338 organizations from all sectors (e.g., health organizations, drug coalitions, and religious institutions) to participate in a project to curb the opioid epidemic. At the same time, the researchers surveyed a sample of 828 residents of the same communities about the amount of community and authority cooperation they witnessed.


																																			The study identified a positive association between leaders' willingness to participate and cooperation in a community, suggesting that there is a relation between the prosocial tendencies of a community and the prosocial policies pursued by its leaders.

In the experiment, the researchers asked 804 participants to read about a community facing a health crisis, then imagine themselves as either a leader or a member of that community. Participants in the role of "leader" read about prosocial or not-prosocial behaviors on the part of members of their community, including support for those affected by the drug use epidemic, and participants in the role of "member" read about the same behaviors on the part of leaders.

Then, participants' support for policies to help people who use drugs was assessed, as was their reason for that position. The study showed that authorities were more responsive to the prosociality of community members than the other way around and appeared to be motivated by optimism about the possibility of addressing the crisis.

"When participants imagined themselves in the role of a community leader and witnessed members of their community engaged in a prosocial response to a health crisis, such as supporting programs to help more vulnerable residents, they also became more willing to engage in similar actions," said Jung, the lead author, who was previously a research associate in Albarracin's Social Action Lab at Penn.

"Importantly, when participants imagined taking the role of a leader, they were more optimistic about positive improvements, and this led them to respond more positively to the prosocial behaviors of community members."
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												Haesung Jung et al, Upward and Downward Prosocial Influence Across Levels of a Social Hierarchy: Field and Experimental Evidence About Authorities of U.S. Counties, Social Psychological and Personality Science (2024). DOI: 10.1177/19485506241265429
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In recent years, the climate emergency has sparked a global response from children and young people. The School Strikes for Climate movement is a prominent example.



										      
																																	Through this activism, children express their frustration at political systems that exclude their voices. This situation is particularly important because children will bear the brunt of future climate catastrophes.

It seems their message might be getting through. Our recent research demonstrates that adults in Australia and New Zealand generally support children being heard in government decisions about the environment.

So what has prompted this support, and how can it be turned into action?

Our study

Despite ongoing political debate about whether and how children's voices should be incorporated in environmental decisions, we know surprisingly little about general public attitudes.

To address this, we added a question to national surveys in both New Zealand and Australia as part of the 2020 International Social Survey Program. The surveys included roughly 1,000 respondents each, and sampling weights were applied for the results to be nationally representative.

We asked how strongly respondents support children and young people's views being included in government decision-making about the environment. The question was asked in relation to four different age groups: 3-5-year-olds, 6-10-year-olds, 11-14-year-olds and 15-18-year-olds.


																																						
    
     




																																			What we found

We found a majority of surveyed adults in both countries support 11-14 year-olds (62% in Australia and 59% in New Zealand) and 15-18 year-olds (79% in Australia and 80% in New Zealand) having opportunities to influence government decisions on the environment.

Our analyses also revealed that various population groups agreed more than others to children's voices being included in environmental decisions. For example, across all child age groups, women were consistently more likely than men to express support.

Historically, women have felt the brunt of exclusion from political participation, while also being key in nurturing children via mothering and teaching roles. This context may mean greater respect and empathy from women and therefore greater support for children's views being heard.

Green party voters, members of environmental organizations and 18-30 year-olds were also more likely than other population groups to support children's views being included.

Attempts to be heard

Our finding of a high degree of public support for young people being heard aligns with lobbying to lower the voting age to 16 in both countries.

Young people in Australia launched the "Make it 16" campaign in June 2023. In New Zealand, the current National-led coalition government recently rejected steps to progress legislation to extend the voting age. This had been introduced by the previous government in response to a successful Supreme Court case taken by the New Zealand Make it 16 campaign to legislate to extend the voting age.

Rejecting this ruling is an undemocratic breach of human rights, as outlined in the United Nations Convention on the Rights of the Child.

The UN published a "comment" in response to children's calls for action. It clearly outlines what governments must do. It states that governments must ensure that children's views are heard at all stages of environmental decision-making processes. This applies to decisions being made at the local, national and international level.


																																			Winds of change

Our findings indicate the public in Australia and New Zealand is responsive to calls for greater involvement of children in environmental decision-making.

Indeed, our results reflect greater levels of public support than those observed in earlier research study focused on a broader question seeking adult views on children and young people's involvement in government decision-making.

School climate strikes may be having a positive influence on adult attitudes towards including children in the political sphere. Media coverage of young people being politicallyactive could also be shifting adults' beliefs on young people's political engagement.

In other words, the more adults hear and see stories of children and young people's concerns and restorative actions for the environment, the greater potential there is for adults to understand and support their perspectives.

The way forward

How can we move towards greater consideration of children's views in government decisions regarding the environment? There are some foundational courses of actions that could be pursued.

Members of parliament could do this by listening to children and youth in their electorates. Early childhood education centers, schools and arts, cultural and sports centers can support MPs' access to child and youth forums.

Further, youth parliamentary programs such as the YMCA program could be officially embedded in the Australian parliamentary system. This would ensure that bills that youth table are heard and voted on. Similarly, the parliamentary system in New Zealand could take more heed of the triennial Youth Parliament.

Children and young people deserve to have their concerns heard and influence policies that will greatly impact their future lives--well beyond those of current politicians.


																																																					
																				
																						More information:
												Louise Gwenneth Phillips et al, Surveying adult support for child and youth voice on environmental governmental decision-making in Australian and New Zealand, Geoforum (2024). DOI: 10.1016/j.geoforum.2024.104072
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What's going on in the coffee industry? Roasters and cafe operators are faced with rising costs that, when passed onto consumers, threaten to bring to a shuddering halt almost 30 years of continuous, at times dizzying growth.



										      
																																	In the last few weeks Giuseppe Lavazza, head of the eponymous family-led Italian mega-roaster, has suggested that the price for his products in the UK might have to rise by 20%-25% over the coming year, in addition to the 15% hike that consumers have already experienced during the previous 12 months.

Coffee chains are pursuing store closure programs to the point that the number of branded outlets actually fell last year, while Club Pret--the subscription service offering up to five free barista made drinks daily for a PS30 monthly fee--is being withdrawn in favor of one that offers five half price drinks for PS10.

The price of a medium latte has risen by over 30% since 2021 bringing the once-unthinkable PS5 flat white ever closer. Indeed Lavazza's flagship London store already charges PS5.50.

The key driver behind these developments is the rising cost of raw green coffee. Two types of coffee are commonly bought by commodity roasters. Arabica is the original, more flavorsome but delicate plant. Robusta is a hardier but harsher tasting form, principally used in manufactured products such as instant coffee, and to bulk out cheaper blends, which now constitutes over 40% of world production.


																																						
    
     




																																			The price for commodity Arabica coffee futures on the New York International Commodity Exchange, to which all commodity trades are pegged, was hovering at US$1 per lb, in early 2020. It rose to just over US$2.50 by Feb 2022 and despite then dropping back to around US$1.50 in September 2023, returned to over US$2.50 at the end of June this year.

The London-based index for Robusta coffee, meanwhile, has risen almost continuously from US$1.28 per kg in Feb 2020 (about US$0.58 per lb) to US$4.45 (US$2.02) per kg today. As the difference between the two prices decreases, so too the opportunity for roasters to reduce costs by adjusting the proportions used in blends has also diminished.

The principal cause of these price shifts is the decline in the size of coffee harvests and underlying stocks in the principal producer countries.

In Brazil, the world's largest coffee producer, accounting for just under 40% of total world production, heavy rainfalls in the Minas Gerais region resulted in high levels of pest and disease impacting on yields during the 2023 harvest.

In Vietnam, the world's leading producer of Robusta (Brazil grows both), prolonged periods of drought and higher temperatures have resulted in lower harvests for the last two years. Indonesia too experienced declining yields due to heavy rainfall preventing pollination in 2022/23, as did Columbia in 2021/22.


																																			Climate events are not the only causes of rising prices. The war in Ukraine affected both production and roasting as growers were unable to secure supplies of fertilizer once prices skyrocketed following the Russian invasion.

Roasters meanwhile faced soaring energy costs that could hardly be avoided in a business whose fundamental process is that of the application of heat to the raw material. Shipping prices have escalated following the disruption of the Red Sea routes by the Houthi militia in Yemen, the original epicenter of the world coffee trade.

Global demand for coffee continues to grow, particularly in non-traditional markets leading to increased competition for supplies. It's cheaper and simpler to ship Vietnamese robusta into China, whose green coffee market has grown by over 50% in the last five years, than into the UK where the comparable figure is under 5%.

Producer countries are increasingly creating large internal markets to counterbalance international ones--in Indonesia, for example, over 40% of all outputs are now consumed in the domestic market.

The western coffee shop lifestlye

Emulation of the western coffee shop lifestyle is one of the key factors in growth in regions such as Asia and the Middle East, yet even as international chains expand their reach there, they are facing difficulties, not least in their original homes.

Starbucks global store sales dropped by 4% last year, with those in the US itself falling by 3%. In truth, these difficulties have little to do with green coffee prices given that coffee is a very small element in the price of each cup served.

Post-COVID changes in working practices, notably the rise of hybrid working, have diminished the value of the city center outlets paying prime rents and higher operating costs, while independent operators in residential districts have proved more agile at adjusting to meet their customers' wants and needs.

As coffee operators sought to drive down staffing and training costs by investing in online ordering systems, automized brewing equipment, drive-through locations, and low-cost furnishings, they lost sight of delivering the premium customer service that their high pricing models are supposed to support.

Earlier this year, Howard Schultz, the creator of the Starbucks brand, took to LinkedIn to accuse the current management of losing sight of the company's soul.


																																						
    
     




																																			What are the implications of all this for coffee drinkers?

Most analysts believe that the next set of coffee harvests are on track to recover so that any spikes in price will be less severe. Nonetheless many of the underlying challenges beyond climate events remain. Climate change itself--understood as a lasting change in global temperatures--poses a much more existential threat in that half of the land currently used for coffee cultivation could, on current trends, become unusable by 2050.

That is not insuperable--other land can be bought into production and industry-funded organizations such as World Coffee Research are undertaking programs to develop new coffee varieties with greater resistance to both temperature and disease. Nestle recently announced it has developed its own new versions of Arabica and Robusta. The real danger is that existing coffee farmers will not be those who reap the benefits of these developments.

Your coffee won't run out any time soon--but this sudden spike in prices offers an opportunity for reflection on the underlying challenges for the industry.
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J. David Cisneros, a professor of communication and an affiliate of Latina/Latino Studies at the University of Illinois Urbana-Champaign researches social movements and public rhetoric about race, culture and citizenship.



										      
																																	He spoke with research editor Sharita Forrest about the ways in which political candidates in U.S. elections both court and disparage Latinx communities.

In a 2008 study, you indicated that Latino communities were portrayed as 'pollutants' and as both threats and valuable voter demographics by politicians and TV news. In 2024, are these tropes still being used?

The images are consistent in terms of the duality between threat and attractiveness. Some things have shifted a bit from 2008 though, when the language centered on the "War on Terror." Now I hear more discussion that the threat posed by Latino communities is organized crime.

Also, now it is very popular among politicians and the media to discuss the great replacement theory--the notion that Latino immigrants are going to replace people in the U.S. That seems like a particular way that the narrative about the threats posed by Latino immigrants has morphed.

That is not to say it wasn't there in 2008, but it changes over time with the kinds of things that are going on and what people are concerned about, such as the spread of COVID-19 or losing jobs.

In examining previous U.S. presidential elections, you said that the political rhetoric and news coverage about Latinos portrayed them as a homogeneous blob, without recognizing the social and cultural differences among the various groups and ethnicities. Are these differences now being recognized by candidates or are Latinos still depicted as a single homogeneous group?

While some of that is still there, there is more acknowledgment of the differences among these groups, and they are not portrayed as homogeneously as they were in the early 2000's.

There is more acknowledgment of these social/cultural differences in younger Latino groups, but the two dynamics of threat and enticement are still there. In this election cycle, the threat will be more prevalent because both Democrats and Republicans seem to concur about there being a crisis at the U.S.-Mexico border.

When Barack Obama was a presidential candidate, the focus was more on the potential impact of Latino voters. I haven't heard as much about that this election cycle.


																																						
    
     




																																			You have said that public rhetoric about Latino voters--which conveys them both as a highly prized demographic and as various types of threats are two sides of the same coin--but that former President Donald Trump 'was able to slip between them.' How so?

Many politicians, including President Joe Biden, do the same thing. It's their ability to move between saying that immigrants are causing this crisis at the border and that they are going to take over America, while also saying that "Hispanics love Biden" or "Hispanics love Trump."

These differing perspectives share the same logic: That Latinos are a homogeneous group, all of whom like a candidate--but are also people to be feared.

Have social media as a news source changed these perceptions of Latinos?

The people who primarily watch TV news tend to be different demographically from those who get all their news on social media. That's an important background factor.

The political landscape has also changed a lot since 2008. The country is even more polarized. There's a much stronger far right contingent now. And the immigration situation at the border is very different.

I don't think I've seen as much portraying of immigrants as pollutants. The current focus is on their being criminals--drug smugglers, gang members and participants in organized crime.

When politicians portray Latinx or Hispanic immigrants as pollutants, that's depersonalizing because politicians are saying these people are things. But when you're saying that immigrants are drug smugglers, that's a personalizing metaphor--you're painting them as a certain kind of person.

That dichotomy is interesting and important. We must understand how Latinx people and immigrants are portrayed because this impacts how they are treated and the broader policies that get passed.


																																			You said in one of your studies that the ways we talk about the U.S. presidency has changed since Obama was elected. How has it changed and why?

The president is many things, but the presidency itself is a symbol of America and American identity. Obama's election caused a lot of conversation about what it meant about America. That discourse continued when Trump was elected--what does it mean that this kind of person was elected president?

With Biden's election, the rhetoric was about coming back to normal because there's a more normal type of person in the oval office. However, Kamala Harris' election as vice president was symbolically important for many people, too.

Many people invest the presidency with symbolic importance in representing a particular vision of the US nation. Because of the particularity of race in the U.S. context, this discourse was heightened with Obama.

Some experts have argued that you could read Trump's election in 2016 as a flip to the opposite side--that America doesn't mean this very cosmopolitan African American guy, it means this tough-talking, white businessman who's going to control everything.
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Japan's youth and climate change
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Students in Japan are more likely to be apathetic towards or confused by climate change than concerned or actively involved in the issue, according to research at the University of Tokyo. The work is published in the journal International Research in Geographical and Environmental Education.



										      
																																	Based on a survey of Japanese junior high school students, the study found the participants could be divided into four main groups and indicated the most important factors influencing whether students engage in meaningful action around climate change were their feelings of concern, hope and attitude towards finding solutions.

This research highlights the importance of addressing not only students' knowledge gaps, but also the emotional and attitudinal aspects of climate change education.

In 2021, the United Nations said that environmental education, including climate change education (CCE), should be part of the core school curriculum by 2025. To be effective, the research organization Sustainability and Education Policy Network proposed that students not only engage in learning to know (cognitive), but also learning to be (socio-emotional), learning to do (action-oriented) and learning to live together (justice-focused).

In the recently published study, doctoral student Kelvin Tang from the University of Tokyo found that the emotional and attitudinal aspects of climate change education are indeed key for bridging the gap between students' knowledge of climate change and these young people taking action on it.

"My research highlights the need for comprehensive CCE that nurtures positive attitudes and emotional engagement among students," said Tang. "By fostering a deeper emotional connection to the issue, educators can inspire students to translate their knowledge into actions."


																																						
    
     




																																			Tang surveyed over 400 students, aged 12 to 14 years old, from three Japanese public junior high schools, in the Greater Tokyo area and the city of Oita in southwestern Japan. The surveys aimed to identify students' knowledge and knowledge gaps; analyze their affects or socio-emotions (i.e., their attitudes, hopes and concerns) and behavior (i.e., their willingness to take action); and examine what led each student to their way of thinking.



    
        
            [image: Japan's youth and climate change]
             
                The questionnaire assessed students' concepts of climate change based on three key areas: cognitive, affective and behavioral. This framework was partially based on UNESCO's 2020 learning dimensions for education for sustainable development. Credit: 2024 Kelvin Tang
            
        

    



Analyzing the results, Tang could divide the students into four main categories: Apathetic (approximately 37%), Confused (approximately 31%), Concerned or Promising (approximately 19%), and Advocate (approximately 13%).

While the Concerned and the Advocates, in total about 30% of the students surveyed, both showed high levels of cognition about climate change, the Advocates were most likely to take action. Among the Apathetic and the Confused, the latter had only slightly higher cognition of climate change, but dramatically higher affective and behavioral intentions.

For Tang, the most surprising finding was the limited understanding of climate change mitigation. On a task where students had to rank a list of solutions from most to least effective, the most frequently chosen order placed less-effective solutions at the top and more effective near the bottom. For example, restoring tropical forests and recycling were ranked highly, while family planning and plant-based diets were rated lower.


																																			This was opposite to the correct order, according to the Climate Literacy and Energy Awareness Network education project. When students were asked from where they got most of their climate change-related information, the main source was television, very closely followed by school, and then the internet.

"In Japan, the correct order of effective climate actions is not sufficiently taught in schools, and the order in which respondents ranked the actions reflects the sociocultural context," said Tang.

"The declining population issue in Japan likely influenced adolescents' perceptions, making family planning less of a priority. Similarly, plant-based diets are less emphasized because Japan is among the top 10 countries for meat consumption per capita. Meanwhile, household recycling, restoring tropical forests and environmental protection are familiar concepts that have been ingrained in Japanese education and society from a young age."

Tang hopes that by identifying these four different groups, policymakers and educators will be able to respond to different students' needs with more tailored climate change communication and education strategies.

"Students identified as apathetic, with low levels of cognition, affect and behavioral intention, should first be engaged through creative and fun activities to spark their interest in the issue," suggested Tang.

"On the other hand, the Advocates, who exhibit high levels of cognition, affect, and behavioral intention, can be empowered through project-based learning that involves community engagement and practical climate action projects."

Tang next plans to work with schools both within and outside of Japan to effectively integrate CCE into their curricula.

"The primary inspiration for this research stemmed from the recognition that the younger generation will bear the brunt of climate change impacts," said Tang. "It is crucial for their educators and guardians to empower them with the knowledge, skills, values and attitudes necessary to address these impacts and become agents of change."


																																																					
																				
																						More information:
												Kelvin Tang, Assessing conceptions of climate change: an exploratory study among Japanese early adolescents, International Research in Geographical and Environmental Education (2024). DOI: 10.1080/10382046.2024.2377028
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Does AI in the classroom facilitate deep learning in students?
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Multitasking robots collaborate with humans in large warehouses, and chatbots respond to queries on banking websites. Artificial intelligence assistants even sort documents for law firms. William & Mary Assistant Professor of Computer Science Janice Zhang says that it's only a matter of time before AI and large language model (LLM) tools are widely used in education, as well.



										      
																																	To gain a better understanding of how AI assistants might fit into the classroom, Zhang worked with a team of researchers, including W&M Ph.D. students Wenhan Lyu and Yimeng (Yvonne) Wang, to conduct a longitudinal study that explored how the use of an LLM-powered AI teaching assistant affected student-learning outcomes in an entry-level computer programming course.

The study was published on July 15 in the Proceedings of the Eleventh ACM Conference on Learning @ Scale.

Zhang explained the importance of conducting a longitudinal study over a full semester. "Rather than performing a short-term, one-session study, we really wanted to understand how students use these kinds of tools in their natural environment," she said. "We wanted to look at longer-term impacts over time."

The researchers designed CodeTutor, an LLM-powered learning assistant that collected and stored data during interactions with students. They then divided an entry-level computer programming class into two groups with similar levels of proficiency. Human teaching assistants were available for the entire class, but students in one group were also given access to CodeTutor, which they were encouraged to use throughout the course.

At the end of the semester, students in the CodeTutor group showed statistically significant improvement in their overall course scores compared to students in the group who did not have access to the tool. Additionally, within the CodeTutor group, students who had never used AI tools like ChatGPT improved significantly more than those who had more experience with LLM-powered AI.


																																						
    
     




																																			On the surface, these results seem to indicate that AI assistants can help students improve grades and gain knowledge, but Lyu pointed out that other facets of the study provide greater context.

"I don't think the improvement of grades between the groups is the most interesting finding in our research," he said. "I believe our results that show how students used CodeTutor and how they interacted with it are actually the most important."

One trend that intrigued researchers was that students perceived that CodeTutors's ability to understand their questions decreased over time.

For example, students felt that CodeTutor provided helpful feedback for simpler tasks like debugging and syntax comprehension, but they expressed dissatisfaction with the tool in more advanced assignments that required critical thinking. As a result, students increasingly sought out human teaching assistants toward the end of the semester.

Wang explained that part of the reason for CodeTutor's unsatisfactory responses to questions that required critical thinking is that many students asked unstructured questions. Sometimes, they would simply copy and paste questions from their assignments into CodeTutor without adding anything about their personal understanding of the question.

"Some students really wanted to finish the assignment instead of developing a deep understanding of how to solve the problem and why the professor chose that assignment," she said.


																																			Students sometimes became frustrated and repeatedly asked CodeTutor why a part of a problem was wrong without providing necessary context. Thus, they continued to receive unsatisfactory answers.

Wang explained that prompt quality is the key to a productive experience with AI teaching assistants. If students ask focused questions with clear goals and complete information, she said, they receive better responses.

The research team analyzed all student-generated prompts from the semester and found 63% of them to be unsatisfactory.

"I feel like this is a very critical moment and that we need to provide some instruction regarding how to actually ask good questions," Zhang said.

Learning to create successful prompts for these tools is a part of what Zhang calls generative AI literacy, defined as "the ability to effectively interact with AI tools and understand how to formulate queries and interpret responses."

She explained that it's also important for people to be able to differentiate between AI responses and human responses.

"I think there are a lot of trust issues and misinformation," said Zhang. "As technology evolves, generative AI or large model-generated responses have an increasingly human-like tone. I personally feel like there's a need to educate people and to foster generative AI literacy."

Zhang is currently collaborating with local school districts to design AI literacy camps for elementary and middle school students. The knowledge and experience provided by those camps will help students to interact effectively with AI throughout their lives, including time that they may spend in college.


																																						
    
     




																																			Results of the study have helped to highlight gaps that need to be addressed, and Zhang emphasized the importance of teamwork in such achievements.

"The research team would like to thank all the participants for their time and engagement with our research," she wrote in an email, "including instructors of CSCI 140/141 who agreed to allow us to advertise our study, our reviewers, funding agencies, and our other amazing co-authors including Dr. Yifan Sun, and Dr. Tingting (Rachel) Chuang."

Lyu points out that, although there are currently no definitive answers as to the overall effectiveness of AI learning assistants in college courses, the study produced interesting results that will drive further research.

"I'm not sure if using large language models is a disadvantage or an advantage," he said. "The students in the experimental group gained a greater improvement in the final exam, but we actually don't know if they learned those things--if they forwarded these things into their minds--or if they just used the tools for short-term results. It's a very interesting question that we want to explore in the future."
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Study shows international students are not to blame for the housing crisis
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There have been ongoing accusations that international students are flooding university towns and taking up all the affordable housing. These narratives paint international students as the culprit, but a new study affirms that there is no basis for blaming international students for Canada's housing crisis and looks to change the narrative.



										      
																																	The study was led by a team of researchers at the University of Waterloo's Faculty of Environment and debunks popular myths about international students. For example, international students are often perceived as temporary visitors who are young, hyper-mobile and care-free individuals.

While some may fit this demographic, the researchers point out that the reality is much different. Currently, one in five international students is estimated to live with their partner and children during their studies, and these families are overlooked in Canada's policy and planning in higher education, migration and housing.

"The needs of international student families haven't really been discussed," says Dr. Alkim Karaagac, researcher in the Department of Geography and Environmental Management and principal investigator of the new study. "There is an invisibility and silence, which is a perfect recipe for vulnerability and exploitation."

Focusing on this vulnerable population, the researchers conducted a two-year case study on the housing experiences of 21 international student families living off-campus in the Waterloo region. The region is a unique location to investigate given it has the largest purpose-built student housing market in the country and is reported to have one of the least affordable housing markets among Canadian university towns.

Their interviews centered on the lived experiences of international students making a home in Canada and the challenges they face in the housing market. The findings suggest that all international student families face many hurdles to finding adequate housing, plus there are not enough diverse options to meet their needs.


																																						
    
     




																																			"We talked to a family who had been living in an Airbnb for the last eight months who used up all their savings on tuition and housing," Karaagac says. "While the Airbnb is expensive, when you settle somewhere and the kids start school, you cannot just move somewhere else. Especially when there aren't a lot of options."

Other countries don't share these problems. Subsequent interviews with experts that can speak about the housing crisis detailed how the United States and United Kingdom support their international students with subsidized housing. From these conversations, plus a review of government documents and reports, Karaagac and her team put forward a series of recommendations.

"We don't have to wait years for major policy changes. There are small changes that we can make now to have a positive impact. One thing is that international students should receive accurate information on university housing, waiting lists, cost of living and housing in the local context. They also need hands-on support when applying for housing, so they don't fall victim to fraud, and help upon arrival as they navigate their first week," Karaagac says.

The researchers believe these short-term actions can be complemented by longer-term actions, such as implementing polices and bylaws that curb rental scams and discrimination by property owners. They also share that creating partnerships with housing market actors can lead to creative affordable housing solutions and that it is essential to expand how universities in towns can be more interconnected with town centers.


																																			At Waterloo, international students comprise 19% of our total graduate student body. Developing solutions within the institution and with partners to improve the graduate student housing experience is a key area of focus. For example, the Graduate Student Association, a key project partner, is using the findings to propel their advocacy work for affordable housing in the region and recently held an event with international student families.

Moving forward, they would like to continue creating events to bring together international student families and share resources and programs available within the region.

Later this year, Karaagac and the team will be presenting their findings and recommendations with actors in the community. They are also scheduled to present at conferences held by the Canadian Association of Geographers and British Association of Geographers.

"We need to see international students as complex and more than one type of student. They are a diverse group which you can't house in a standard dormitory. We need to step up and be prepared as towns, universities and provinces to support them."


																																																					
																				
																						More information:
												Learning from International Student Families, Making a Home in Canada: https://www.makeahome.ca/publications
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Economic prospects brighten for children of low-income Black Americans, study finds
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Economic prospects have improved in recent years for Black Americans born poor, according to new research from Opportunity Insights. At the same time, earnings have fallen for white Americans from low-income families.



										      
																																	The analysis, drawn from 40 years of tax and Census records, finds a dramatic narrowing of the economic divide between the poorest Black and white Americans. But it also reveals a widening gap between low- and high-income white people, driven by shifts in the geography of employment.

"This is the first big data study to look at recent changes in economic opportunity within the same place over time," said study co-author Benny Goldman, M.A., Ph.D., a research affiliate with Opportunity Insights. "And what we see are shrinking race gaps and growing class gaps."

The research follows what Goldman called "a long history of folks studying intergenerational mobility." That includes Opportunity Insights co-founder and director Raj Chetty, the William A. Ackman Professor of Public Economics and one of the study's five co-authors. For more than a decade, Chetty has built an influential body of work demonstrating how access to the American Dream varies by region, race, and history.

Social scientists have found the patterns he uncovered to be persistent. For example, a Swedish demographer compared findings from a 2014 study co-authored by Chetty on upward mobility across generations in the U.S. to the prevalence of slavery from the 1860 census. Counties with high rates of bondage at the outbreak of the Civil War showed less mobility for residents born more than 100 years later.


																																						
    
     




																																			With the new study, Chetty, and others, set out to investigate whether these dynamics are changing. Anonymized records provided by the federal government were used to compare earnings at age 27 with socioeconomic factors from childhood. The sample included 57 million Americans born in 1978 or 1992.

Across the country, the sample's Black millennials fared better than its Black Gen Xers. Individuals born in 1978 to low-income families (with earnings in the 25th percentile or lower) averaged $19,420 per year in early adulthood compared to an inflation-adjusted $21,030 for poorer members of the 1992 cohort.

Outcomes also improved slightly for children born to high-income Black families, though researchers noted "noisier," or less reliable, estimates for this population due to a small sample size.

Outcomes showed wide variation by region, with Black Americans making the biggest strides in the Southeast and Midwest--areas traditionally associated with high rates of Black poverty.

"Take where I grew up in Kalamazoo, Michigan," offered co-author Will Dobbie, a professor of public policy at Harvard Kennedy School and faculty research fellow at the National Bureau of Economic Research. "Poor Black kids born there in 1992 were earning $4,700 more at age 27 than poor Black kids born there in 1978, an incredible improvement in just a few years."


																																			Meanwhile, white Gen Xers from poorer families averaged $27,680 per year versus $26,150 for millennial peers. The gap between the poorest and richest white people ballooned by 28% over the same period, as those born at the top watched their fortunes climb.

Results were particularly stark in a few regions of the country known for prosperity.

"Outcomes for low-income white children born in the '90s from parts of Massachusetts, Connecticut, rural New York, and California started to look like Appalachia, the Southeast, and the industrial Midwest did for low-income white children born in the late '70s," noted Goldman, now a newly installed assistant professor of economics and public policy at Cornell University.

"This work reinforces the importance of childhood communities for outcomes in adulthood, consistent with our prior findings," Chetty wrote in an email.

"But it shows that it is possible for these communities to change rapidly--within a decade--in a way that has significant causal effects on children's long-term outcomes."

To be sure, vast racial disparities persisted. For Gen Xers who grew up poor, the racial earnings gap between Black and white Americans was $12,994. For millennials, it fell 27 percent to $9,521. In a research summary, modest changes in economic mobility were noted for Hispanic, Asian, and Native American children.


																																						
    
     




																																			As an additional aspect of their analysis, the researchers checked their findings against historic rates of parental employment at the neighborhood level. This approach was inspired by the work of Harvard sociologist William Julius Wilson, author of "When Work Disappears: The World of the New Urban Poor" (1996). "It was used as a broad way to measure the health of any given community where kids grew up," Goldman explained.

The researchers saw that neighborhood employment tracked neatly with emerging race and class differences. "We found a sharp decline in employment rates among lower-income white parents relative to low-income Black families and higher-income white families," Goldman said.

Declining earnings were hardly the only negative associated with growing up amid low parental employment. In a testament to the power of social connections, places with fewer working parents also saw rising mortality and falling rates of marriage.

Yet this wasn't a case of opportunity moving from one group to another, since neighborhoods with higher rates of adult employment saw better outcomes for people of all races. "In areas where Black kids did best, low-income white kids and their parents also did better," Goldman said.

What's more, the researchers found that moving to areas with strong parental employment was associated with higher earnings in early adulthood. According to Goldman, this was especially true for those who landed in the new neighborhood before the age of 10.

"Growing class gaps and shrinking race gaps did not result from unequal access to a booming economy," he said. "Instead, what matters is how many years of childhood were spent in a thriving environment."


																																																					
																				
																						More information:
												Raj Chetty et al, Changing Opportunity: Sociological Mechanisms Underlying Growing Class Gaps and Shrinking Race Gaps in Economic Mobility, (2024). DOI: 10.3386/w32697
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New evidence of Neolithic occupations in the Aragonese site of Huerto Raso
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Researchers from the UAB and the University of Zaragoza who have carried out the first extensive excavation campaign of the Huerto Raso site (Huesca) have made new discoveries that reinforce the hypothesis of its occupation during the ancient Neolithic, more than 7,000 years ago. The finds will aid in obtaining a more accurate picture of the daily and subsistence practices of the first agricultural groups of the region.



										      
																																	The Huerto Raso shelter (Colungo-Asque, Huesca) was first discovered more than 50 years ago by Ignacio Barandiaran. Subsequent research, carried out by the Museum of Huesca and the University of Zaragoza, confirmed its occupation in the ancient Neolithic period, more than 7,000 years ago. However, until now only partial surveys had been carried out. This campaign, conducted during the month of July, was the first extensive dig campaign.

Researchers from the UAB and the University of Zaragoza have documented the seasonal presence of Neolithic groups and possible later occupations. Artifacts discovered include flint tools, ceramics and mills, as well as habitational structures.

Bone remains of the animals consumed were also recovered, among which the hunted animals stand out numerically over the domestic ones, and abundant plant residues. The study of these findings will provide a detailed vision of the daily and subsistence practices of the first agricultural communities in the region.

"The site of Huerto Raso is a window to the past that allows us to better understand the development of human societies during the ancient Neolithic in the pre-Pyrenean area," explains Alejandro Sierra, researcher at the UAB.

He directed the dig alongside Marta Alcolea, a Ramon y Cajal researcher at the University of Zaragoza, attached to the University Institute for Research in Environmental Sciences of Aragon (IUCA) of the same university. Both researchers belong to the group First Settlers and Archaeological Heritage of the Ebro Valley (P3A). Also directing this dig was Rafael Laborda, an independent researcher.


																																						
    
     




																																			The discoveries made are important not only for the academic field, but also enrich the cultural heritage of the region. Located in the heart of the Vero River Cultural Park, it is surrounded by more than 50 sites with post-Paleolithic rock art, declared World Heritage by UNESCO.

The dig campaign also included the collaboration of local institutions such as the Parque Natural de la Sierra y Canones de Guara, and the Parque Cultural del Rio Vero, as well as the participation of student volunteers from both universities.

With the completion of the field work, the team now faces the phase of analyzing the items found, which are crucial for a deeper understanding of the archaeological context of the site. This phase will include, in addition to the traditional studies of stone and ceramic materials, carbon-14 dating and archeozoological, archaeobotanical and residue analysis of ceramics and mills, to better understand the subsistence strategies of the Neolithic inhabitants.
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Social transfer programs have significant geographic differences in spending that help to reduce income gaps between rich and poor regions of the United States, according to new University of Michigan research.



										      
																																	The study, published in Social Service Review, shows that federal social insurance programs such as Social Security and the Earned Income Tax Credit reduced geographic inequality by 12% in 2019, equivalent to reversing more than 28% of the growth in inequality observed since the 1970s.

Despite being designed without an explicit goal of reducing regional disparities, these programs disproportionately benefit low-income areas. Retirement benefits caused the most significant total reduction in inequality. Spending-adjusted reductions were largest in veterans' benefits, the EITC and the Supplemental Nutrition Assistance Program.

"Social transfer programs have long been heralded for their individual-level benefits, but their role in reducing regional inequalities has often been overlooked. Given ongoing debates about federal social transfer programs, such as the Child Tax Credit, our findings offer a new dimension for policymakers to consider," said co-author Catalina Anampa Castro, U-M doctoral student in sociology and public policy.

Inequality has risen across the United States, with significant geographic disparities emerging over the past four decades. Early in the period under study, higher incomes were seen in metro areas in the upper Midwest and the rural interior West. However, these areas have experienced relative income declines compared to the rest of the country.

"High levels of inequality and the geographic income gap between areas like San Francisco and rural regions are pivotal challenges facing the U.S.," said co-author Robert Manduca, U-M assistant professor of sociology and faculty affiliate at the Stone Center for Income Dynamics at the Institute for Social Research.

"Examining social insurance programs that were not initially aimed at reducing regional disparities, we found they nonetheless contribute significantly to narrowing these gaps."


																																						
    
     




																																			Geographic variation in income and transfer spending

In 2019, per capita personal income--comprising market income and transfers--varied widely across the country. The highest income was recorded in the Jackson metropolitan area (Wyoming and Idaho) at $163,370, while Buffalo County (South Dakota) was at the bottom with $15,679. This disparity highlights the substantial economic gap between various regions.
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Transfer program spending also showed substantial variation. The Villages, Florida, received the highest per capita transfer spending at $12,316, while the Aleutians West Census Area, Alaska, received the lowest at $2,183.

Transfer spending was higher in rural areas such as the northern Midwest, Appalachia and parts of the rural South, Southwest and Pacific coast. In contrast, metropolitan areas, some rural parts of Texas and the interior West saw lower transfer amounts.

Areas where transfers constituted the highest percentage of local income were often poor but not the poorest, suggesting a nuanced relationship between income levels and transfer reliance.

The study also found a negative correlation between transfer spending and total income. Regions with lower total incomes received higher per capita transfers.

Implications for policy and future research

The research encourages a reevaluation of federal vs. state roles in social welfare programs. Future studies might explore the impact of taxes on geographic inequality and the potential effects of Medicaid spending.


																																			"Our research suggests that expanding federal social transfer programs could further alleviate these regional disparities," said co-author Analidis Ochoa, a U-M doctoral student in sociology and social work.

"There is increasing political tension due to interregional inequality. Additionally, these federally administered programs outperform state-level ones in addressing such inequalities due to consistency in implementation, free from local political influences.

"When states have more discretionary spending, the money is often distributed in more unequal ways because the state diverts funds to whatever the political ideology is at the time."

Understanding these geographic disparities is crucial for policymakers aiming to reduce inequality and improve economic conditions in underserved regions.

"As the economy in parts of the country has gone downhill, we've seen declining upward mobility and increasing health problems," Manduca said. "There's a need for research that ties social and economic conditions together."


																																																					
																				
																						More information:
												Robert Manduca et al, Social Transfer Programs as Non-Spatially-Targeted Methods of Reducing Interregional Geographic Inequality, Social Service Review (2024). DOI: 10.1086/731467
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Medieval French diets discovered through isotope analysis reveal social and religious influences
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Archaeologists working in the Languedoc region in southern France have used stable isotopes to reveal new insights into medieval dietary practices. The research, published in Archaeological and Anthropological Sciences by lead author Dr. Jane Holmstrom and colleagues, uncovered nuanced differences in diet among social classes based on the complex interplay of religion, social status, and diet.



										      
																																	Their findings are based on the analyses of skeletal remains from two cemeteries in southern France, one reserved for high-ranking church members from the elite Saint-Jean de Todon and one for the lower-class Saint-Victor-la-Coste. Both cemeteries date to between the 9th and 13th centuries AD and thus fall into a time in which great economic and social structural transformations were underway that could have influenced the diets of those interred in the cemetery.

During the end of the 8th century, various regions in Europe, including France, were affected by structural changes that affected the cultural, economic and social organization of society. About 200 years later, the Cluniac reforms brought about more change. These reforms were implemented after it was deemed that the church, its priests, nuns and members had strayed too far from the path envisioned by St. Benedict.

To remedy this, the church sought to restore greater uniformity and discipline among its members; this was achieved in a variety of ways, including through the implementation of dietary restrictions. These new regulations included forbidding the consumption of meat and setting limits to the amount of bread, wine and vegetables that could be consumed by church leaders.

These rules also applied to laypeople, though exceptions were made, such as laypeople being allowed to eat meat except on fasting days, during which only fish would be allowed. Furthermore, the very old, young and ill were exempt from these rules.


																																						
    
     




																																			Using the above knowledge gleaned from historical records, the researchers hypothesized that elite individuals would likely have had a varied diet, including several plant products but also rich in fish and animal products (meat and dairy). The Cluniac monastic individuals would have had a mostly vegetarian diet with regular access to fish, while the lower-class would have had a primarily vegetarian diet, occasionally supplemented with fish or animal protein.

The data provided by the stable isotope analysis provided the researchers with a means to test these hypotheses. They found that within the elite cemetery of Saint-Jean de Todon, the individuals ate a diet heavy in oats, barley, rye, and wheat but also had regular access to animal protein, as hypothesized.

Interestingly, their findings also showed that females tended to consume fewer animal proteins than males. This is in line with the Benedictine fasting rules, which provided guidance on food distribution based on sex, age, and status. This may, in part, explain the different dietary signals observed between males and females in the cemetery.

Furthermore, it was found that despite some graves having markers while others had none, indicating different family status or social standing, individuals interred in both had similar diets. This implies that despite having potentially different social statuses in life, these individuals would still have eaten a diet very similar to one another.


																																			Dr. Holmstrom stated, "We were surprised that there was less of a distinction in diet between individuals with grave markers than those without in the St. Jean de Todon cemetery, as we had predicted that grave markers would indicate high social status."

For Saint-Victor-la-Coste, diets were rather homogenous, consisting mostly of grains and vegetables, regardless of sex or other factors.

Interestingly, results for children from both cemeteries provided information on breastfeeding and weaning. More specifically, results indicate that children from Saint-Jean de Tondon between the ages of 2 and 3 or 4 years were either still being breastfed or were in the process of weaning. Meanwhile, children between the ages of 1 and 2 at Saint-Victor-la-Coste, almost two years younger than the children from Saint-Jean de Tondon, were already in the process of weaning. These data indicate that children of the elite would, on average, be breastfed for longer than children of the lower classes.

The study results provide interesting new insights into the dietary practices of medieval southern France, which were affected not only by socio-economic transformations but also by religion, age, and sex.

"The data from these cemetery groups can be compared with what was written in the historical record and provide new information that adherence to the rules of the church were perhaps regional or not strictly enforced by each parish, giving a different perspective than the written documents," said Dr. Holmstrom.

When asked about future avenues of research, Dr. Holmstrom said, "We are in the process of expanding the study to other nearby contemporary cemeteries as a comparison to better understand the relationship between social status and religion during this time. We are also planning on additional radiocarbon dating analysis of individuals from Saint-Jean de Todon and Saint-Victor-la-Coste to explore dietary change over time."


																																																					
																				
																						More information:
												Jane Holmstrom et al, Saint-Jean de Todon and Saint-Victor-la-Coste: exploring diet and social status in medieval southern France (C. 9TH - 13TH AD) using stable carbon and nitrogen isotope analyses, Archaeological and Anthropological Sciences (2024). DOI: 10.1007/s12520-024-02035-z
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The Alamo, a symbol of Texas' rich history, is home to many artifacts from its storied past. Among these is a unique battle cannon that recently became the focus of an intense preservation effort led by experts from the Department of Anthropology at Texas A&M University.



										      
																																	The initiative, recently highlighted in an episode of "Stories Bigger Than Texas: The Alamo Podcast," hosted by Emily Baucum, came to life when Alamo Senior Researcher and Historian Kolby Lanham approached Dr. Christopher Dostal, an assistant professor of anthropology at Texas A&M, and Kimberly Breyfogle, a Ph.D. student in the Nautical Archaeology Program, to collaborate on the project.

"Our lab primarily deals with material from underwater archaeological sites, and because so many things that are underwater happen to be ships, we deal with a lot of cannons," said Dostal, a former submarine sailor in the U.S. Navy who also serves as director of the Conservation Research Laboratory at Texas A&M. "It was a natural fit for us to help out with the Alamo project."

Unique challenge

The cannon in question, a bronze four-pounder cast in Mexico, was used in several key battles during its lifetime--including the Battle of Medina in 1813 and the Battle of Concepcion in 1835--and ultimately saw action during the Battle of the Alamo on March 6, 1836.

However, this artifact has recently faced a unique challenge: a white, chalky substance growing on its surface, a phenomenon that had not been observed in other bronze cannons.
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"We've spent the better part of a year and a half trying to work out why this substance is growing," Dostal revealed.


																																						
    
     




																																			"It turns out, this might be a byproduct of the chemicals used in the cannon's conservation process back in 2008 and again in 2019. The substance is a precipitate of these chemicals starting to crop up on the outside of the cannon."

To replicate the results, Dostal and Breyfogle created their own bronze blocks with a composition resembling that of the cannon. They then applied identical methods and treatments to these blocks.

"This is a rare occurrence, and we spent a large amount of time figuring out the exact cause," Breyfogle said.

The breakthrough came courtesy of a dilute solution of formic acid, which effectively removed the chalky deposits that formed on the cannon's surface without damaging the underlying metal. The team applied this solution to the cannon, using a tennis ball on a stick as their weapon of choice and watching as the white substance essentially vanished on contact.
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                The Alamo cannon, post-acid solution treatment, which rapidly removed the carbonate blooms. Credit: Alamo Trust Inc.
            
        

    



"It was pretty cool watching their work, because almost the moment they put that formic acid onto the cannon, you could see that white substance practically disappear," Baucum said.

Preserving the cannon involved more than just cosmetic concerns. Had the substance been left unchecked, Dostal noted, it could have not only impacted how historical items are visually appreciated in museums, but also raised concerns about the substance's potential long-term effects.

"We don't know the long-term side effects of letting the substance grow on the cannon," Dostal said. "In this scenario, we did not want to find out through inaction."


																																			Remember the Alamo

Lanham noted that the work conducted by the Texas A&M team highlights the importance of ongoing preservation efforts at the Alamo.

"Without the stories and the artifacts, and the people that went along with those stories, we just have a building with stuff in it," Lanham explained. "This is what brings everything full circle. It's fantastic when a group of experts comes down and takes the time to work on something so precious to us."
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                    The Texas A&M team working on the cannon (l-r): Marissa Agerton, Alyssa Carpenter, Kimberly Breyfogle and Dr. Chris Dostal, who is applying the team's acid solution to the tennis ball applicator. Credit: Alamo Trust Inc.
                
            

        

    

Because the team's work on the cannon occurred during regular museum hours, enabling numerous school groups to observe the process, Lanham says their preservation efforts also had an invaluable educational impact, inspiring the next generation of historians and conservationists.

"You could have turned some of those kids into historians just by witnessing the A&M team's work," Lanham added.

The Texas A&M team's conservation efforts extend far beyond the Alamo. Breyfogle is currently researching acid generation in conserved materials from the 17th century shipwreck La Belle in the Bullock State history museum in Austin.

Meanwhile, Dostal and his team at the Conservation Research Lab are tackling numerous projects, including work on the Revolutionary War gunboat Philadelphia, remnants of 18th century shipwrecks found in New York and Virginia, Native American canoes and even still-loaded 18th century cannons recovered from the Savannah River in Georgia. Yet, the significance of their work on the Alamo cannon remains profound.

"I think we as a people are defined by the stories we tell each other," Dostal said. "Things like the Alamo are physical evidence of those stories. It's an incredible privilege to assist in preserving the history of the Alamo."
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An educational science program run by the University of York's Centre for Industry Education Collaboration has shown itself to have had a significant positive impact on children's attitudes towards science and industry, according to the results of a study.



										      
																																	More than 500 children were asked a series of questions assessing attitudes to science, as part of the study. Out of the 12 questions, all but two showed increased positive responses from pupils. In particular, the number of children who stated "Science is my favorite subject" and "Id like to be a scientist" significantly increased after participating in the Children Challenging Industry (CCI) program.

Responded positively

Some of the most significant increases in the number of children who responded positively to the statement "Industry is useful," which saw an increase by 33.5 percentage points and "Our lives would be worse without industry," where positive responses increased by 20.5 percentage points.

CCI is a science education program delivered in collaboration with STEM companies and aimed at primary school children and teachers. The program, developed and delivered by the Centre for Industry Education Collaboration (CIEC) at York, engages children aged 9-11 in hands-on, problem-solving activities set in real-life industrial contexts and offers professional development for teachers.

Since the CCI program began in 1996, 62,000 children from 2,100 primary schools predominantly in Yorkshire, the North East, North West, Humber, East of England and Yorkshire have participated in practical classroom sessions and associated interactive visits to industry.

The findings of the study have been published in the International Journal of Science Education.


																																						
    
     




																																			Industry-focused

The Director of the Centre for Industry Education Collaboration, Joy Parvin, said, "I have been involved in the program since 1996, and I am very proud of all the research and evaluation we have carried out since that time, and especially of the team of researchers and teachers who have worked on this project over the years. This has enabled 62,000 children to participate in this highly interactive program, carrying out industry-focused science activities not just in the classroom, but on industrial sites around the country, in partnership with STEM professionals from our many industry partners."

Dr. Maria Turkenburg-Van Diepen, a Research Associate at the University of York, added, "Prior to this study, there was very little research literature about the interaction between primary schools--their teachers and pupils--and local industries. I am so glad the Children Challenging Industry paper is finally here."

In 1989, England introduced a mandatory national science curriculum for primary schools, recognizing its early education importance. Yet, research reveals many children lose interest in STEM by age 11.

The CCI program consists of a unique combination of components designed to place curriculum science in a real-world context. It aims to improve knowledge about and attitudes towards STEM-focused industry, pupils' attitudes towards science and STEM careers.


																																			Manufacturing companies

A crucial component of the program is the link to local science-based manufacturing companies through site visits or industry STEM professionals visiting schools. The classroom activities are delivered by a CIEC advisory teacher, who also gives training for classroom teachers and provides guidance, lesson plans, and all necessary equipment. Teachers are then given free access to the program's resources, which are tailored to the company visited and to the curriculum stage of the pupils.

Dr. Charlotte Evans, Chair of the CIEC's Research Advisory Group, and Senior Lecturer University of Leeds (retired), noted, "There are few programs available to schools and pupils that are as successful as Children Challenging Industry in improving children's positive attitudes towards Science and Industry. I would love to see these wonderful opportunities provided to all primary school children in the UK."

Uniquely, the program uses industrial contexts to enhance pupils' knowledge and experience of working scientifically. Investigations are based on problems encountered within science-based companies, reflecting how science is carried out in real life.

This approach has shown to improve children's attitudes towards the positive impact of industry on society and also increased the number of children who would consider a career working in industry.


																																						
    
     




																																			Valuable insights

Dr. Agata Lambrechts (University of York) and Dr. Estelia Borquez-Saznchez (University of Glasgow) contributed to the published research. Dr. Lambrechts said, "This collaborative effort, alongside colleagues involved in the design, delivery and evaluation of the program over the years, has resulted in valuable insights into fostering a love for science, industry, and future careers in (very) young minds across the country. It's exciting to share this work with the world."

Dr. Borquez-Sanchez added, "The Children Challenging Industry (CCI) program has provided a new framework for young learners and science teachers, offering unique opportunities in the STEM field to develop their skills and contributing to scientifically literate citizens' development. It would be great to see other primary educational contexts explore the benefits of joining the CCI community."


																																																					
																				
																						More information:
												Estelia Borquez-Sanchez et al, Children Challenging Industry: improving young pupils' engagement with science through links with industry, International Journal of Science Education (2024). DOI: 10.1080/09500693.2024.2375459
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A study examined reactions of Jewish Israelis to human rights criticism; then Oct. 7 happened
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A UC Merced professor and his co-researchers set out to measure how Jewish Israelis react to different sources of criticism about Israel's treatment of Palestinians. Does disapproval from internal voices move public opinion? Voices from abroad? What about reproval from the diaspora--people who live outside Israel but have religious, ethnic or national ties?



										      
																																	They collected data from a carefully designed survey of more than 2,000 and submitted the findings for peer review in December 2022. Months later, the paper was returned for edits.

On Oct. 7, 2023--just as the revised paper was resubmitted--the study's backdrop twisted into one of unprecedented horror. That day's deadly Hamas-led attack on Israel and capture of more than 240 hostages triggered a punishing response in Gaza by Israel's military. As a result, tens of thousands have died in a war that plunged Palestinians into a humanitarian crisis and set off impassioned reactions worldwide.

On Oct. 15, UC Merced Professor Anil Menon and his co-authors learned their paper was approved by the American Journal of Political Science. It was published five months later; the American Political Science Association honored the paper as the best on human rights presented at its annual conference.

"We wrote our findings in as clinical a manner as we could, talking just about what we found," said Menon, a member of UC Merced's Department of Political Science.

The study found that criticism from Jewish Americans is better received than from Americans, but only in one regard--a perception of their reproval being well-intentioned, of having Israel's best interests at heart. Overall, critics within Israel had a clear advantage over Jewish Americans or other Americans.


																																						
    
     




																																			This indicates that people living abroad but with ties to Israel could be effective voices for outside groups and human rights agencies struggling to make headway in regions of deeply rooted social strife. As an example, the study cites U.S. Sen. Bernie Sanders, a vocal supporter of the Israeli state but an equally outspoken critic of Israel's settlement practices and mistreatment of Palestinians.

"We wanted to see if diaspora members could be intermediaries for constructive conversation," Menon said. Indeed, he and his co-authors found that the diaspora could have a unique role in such conversations, rather than being branded strictly as insiders or outsiders.

Menon's two co-authors, Yehonatan Abramson and Abir Gitlin, are a professor and doctoral candidate, respectively, at Hebrew University of Jerusalem. Abramson specializes in diaspora politics. That, combined with Menon's interest in the effects of historical trauma, led to this study.

The survey of Jewish Israelis, conducted in fall 2021, asked respondents to characterize a disapproving statement as coming from various inside or outside sources. The statement: "Israel has a responsibility for the dismal condition of the Palestinians. Many of them live in extreme poverty, which exacerbates their humiliation and frustration. As a (type of person), I say that Israel must act to change this reality."

Respondents evaluated the critic and the criticism on a sliding scale. Is the critic knowledgeable? Well-intentioned? Is the statement irritating, disappointing, or threatening? To what extent do they agree with the statement? To what extent is it constructive and intended to help Israel?


																																			Broadly, the study showed Israeli criticism from an Israeli is better received than from a non-Israeli. Critics from the diaspora have a slight advantage over other foreigners, thus blurring any binary judgment of reprobation from an insider vs. an outsider.

The study also demonstrated that due to human rights discourse involving Israel being deeply politicized, criticism from non-Israelis produces a public opinion backlash, reducing internal support for improving treatment of Palestinians. The researchers note this doesn't imply critics are speaking out in vain.

"Our findings suggest those concerned about human rights should not avoid shaming altogether," the study says. "Rather, shaming by insiders perceived as credible, respected, and caring could be more effective."

Menon said he and his partners are conducting and analyzing follow-up surveys. War hardens opinions on both sides--a "rally around the flag" effect he expects to see in data from a post-Oct. 7 world.

"We live in extremely polarized times, making persuasion difficult," he said. "When engaging in a polarized issue like the Israel-Palestinian conflict, if you tag someone as belonging to a camp, you might not hear half of what is being said."


																																																					
																				
																						More information:
												Yehonatan Abramson et al, Whose critique matters? The effects of critic identity and audience on public opinion, American Journal of Political Science (2024). DOI: 10.1111/ajps.12846
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Study finds white Western women have lower body appreciation and greater media pressure to look thin
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White Western women have lower body appreciation and experience greater pressure from the media to be thin compared to Black Nigerian and Chinese women across all ages, according to new research.



										      
																																	The study, carried out by psychologists at Durham University (UK), and published in PLOS ONE, explored the impacts of age and sociocultural pressures on body appreciation (feelings of positivity and pride about one's body) among white Western, Black Nigerian and Chinese women.

While all three groups had relatively stable body appreciation across ages, there were significant cultural differences.

White Western women were found to experience much higher pressure from the media to conform to thin or athletic body ideals across their lifespan.

This pressure did decrease with age, but even at its lowest, the pressure felt by Western women was still higher than for the other ethnic groups.

Black Nigerian women recorded the highest body appreciation and far less media pressure regarding body image. This pressure also decreased with age.

Meanwhile, Chinese women reported the highest ongoing family and peer pressure around body image, but media-related pressure was less and decreased with age.

The study, which involved over 1,100 women aged 18-80, was intended to gain new insight into the impacts of culture and age on body appreciation--two aspects that have had limited research focus to date.


																																						
    
     




																																			Participants were asked to complete questionnaires to understand more about their own sense of body appreciation and the pressures they experience around body image from family, peers and the media.

The results showed that white Western women reported far more media pressure than other participants, but also endorsed a thin or athletic body type less as they got older.

Black Nigerian women did not display a strong pressure towards a thin or athletic build and reported higher levels of body appreciation. However, they also reported higher levels of appearance pressure from peers, which reduced with age.

Chinese women predominantly continued to endorse a thin body type across all ages but reported less media pressure around this than white western women.

Women in all three cultures experienced similar levels of family pressures, but the study showed this decreased significantly for white Western and Black Nigerian women as they got older but remained high for Chinese women.

Postgraduate researcher Louise Hanson from Durham University's Department of Psychology led the study. She said, "Most research around body appreciation to date has focused on younger white western women. We wanted to expand the scope and include older women and other cultures as these groups have historically been ignored.

"We found that body appreciation was relatively stable across all ages and sociocultural pressure was evident in all cultures. However, the extent to which this pressure was experienced and where it came from differed across cultures.


																																			"Based on our results, we suggest that when developing interventions to increase body appreciation, experts should take all age groups into account, not just younger women.

"Additionally, there is also a need for interventions to be tailored to account for cultural differences, such as greater media literacy for white western women who reported the highest pressure in this area."

The researchers hope that their findings can help to encourage more studies into body appreciation and body image for women over 30. They also hope this can be a springboard to encourage more cross-cultural studies to better understand the cultural dynamics that impact on body appreciation.

In practical terms, the team argue that their findings indicate that body appreciation interventions should take all age groups into account and look at where they can be culturally-targeted to improve effectiveness.


																																																					
																				
																						More information:
												Examining body appreciation in six countries: The impact of age and sociocultural pressure, PLoS ONE (2024). DOI: 10.1371/journal.pone.0306913
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A new TikTok trend called "underconsumption core" is gaining traction online. This trend champions minimalism and frugality, and encourages people to maximize the utility of their purchases and buy only what they truly need, challenging the culture of consumerism.



										      
																																	Instead of showcasing large hauls of clothing, makeup or over-flowing fridge shelves, users are posting videos showing thrift store purchases, modest wardrobes and practical, well-used everyday items.

The rise of this trend can be linked to several challenges facing young people today, including increasing economic pressures, environmental concerns and social pressures, all of which are particularly affecting Gen Z and younger Millennials. If you're also feeling financially squeezed, this trend might resonate with you.

Similar to the deinfluencing trend, underconsumption also appears to be a reaction to overconsumption--especially the way influencers have normalized it by posting haul videos. By promoting underconsumption, online users are rejecting and pushing back against this aspect of "influencer culture."

Born of necessity

Young people are likely engaging with it as a way to adapt to increasing financial pressures.

For instance, the average federal student loan debt balance in the United States is US$37,574 per borrower, according to the Education Data Initiative. Student debt is a significant financial burden that often forces young adults to prioritize debt repayment over discretionary spending.

Inflation is also continuing to erode Gen Z's purchasing power. While there are signs of economic relief, such as interest rate cuts in Canada, the cumulative effects of high prices continue to strain young peoples' budgets.

Underconsumption core represents a growing awareness and adaptation to these economic realities, but it's not the only reason. Another driver of the underconsumption trend appears to be environmental consciousness.


																																						
    
     




																																			Environmental concerns

Mass consumerism has created significant environmental problems, including the generation of vast amounts of waste. In Chile's Atacama Desert, an estimated 11,000 to 59,000 tons of used clothing is sitting in a landfill. This is just one example of how overconsumption is polluting the environment.

A report from ThredUp, an online vintage-resale platform, found that 65 percent of Gen Z respondents wanted to shop more sustainably. However, one-third felt "addicted to fast fashion," and 72 percent said they shopped for fast fashion in 2022. Similarly, researchers from Sheffield Hallam University found 90 percent of university students bought fast fashion in 2022.

Despite this, many of these same consumers are concerned with sustainability and are actively seeking ways to be more responsible. Our recent study found a consistent shift in consumer attitudes towards sustainability practices, especially in fashion. This is particularly the case with Gen Z, who rely heavily on social media for shopping inspiration.

As younger consumers become more aware of the environmental impact of their purchasing decisions, they are increasingly drawn to sustainable fashion content.

This shift in consumer mentality aligns with the broader cultural phenomenon known as the "Marie Kondo effect," named after the Japanese organizing consultant. She is an advocate for only keeping things that bring one value and joy. Kondo's influence has sparked a growing interest in intentional consumption.

However, it is important to note that, in some instances, sustainable consumption behaviors may be driven more by selfish motives than purely altruistic ones. By choosing to consume less or more mindfully, younger individuals can project an image of thoughtfulness, responsibility and uniqueness--qualities that are increasingly valued in the social media landscape.


																																			How to be a healthier consumer

If you are interested in practicing healthier consumption habits, it's important to understand how you can sustain this lifestyle long-term. There are two main strategies you can use to do this.

First, find a way to strike a balance between frugality and quality of life to maintain your overall well-being. Research suggests a mix of experiential spending (such as travel) and material purchases (such as a new smartphone) can lead to greater happiness and satisfaction.

Don't completely abandon material purchases in favor of experiences. Instead, a thoughtful approach that includes both types of spending, albeit at a reduced overall level, will likely lead to better outcomes. This approach focuses more on mindful consumption, rather than blanket restrictions.

Second, try to focus on improving your financial literacy. Start by creating a budget that ensures basic needs and baseline expenses are met. Seek to understand the types of financial products and solutions that fit your particular needs. This will help you avoid overconsumption and make choices that support long-term financial stability.

Those with higher financial literacy are better equipped to select products that align with their needs and values, rather than falling prey to aggressive marketing or unnecessary features that can lead to overconsumption. For instance, young consumers are likely to spend more on credit cards that offer attractive rewards leading to overconsumption and strained budgets over the long-term.

While the underconsumption trend offers potential benefits, it's important to approach it in a balanced way. While combining healthy spending habits with financial literacy is key, it shouldn't be about deprivation. Instead, you should make informed choices that align with your personal values and goals. Done right, underconsumption can lead to financial stability and a more purposeful lifestyle.
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