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      Nanotechnology

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


      
        Researchers develop a novel strategy for growing two-dimensional transition metal dichalcogenides
        National University of Singapore (NUS) researchers have developed a novel phase-selective in-plane heteroepitaxial strategy for growing two-dimensional transition metal dichalcogenides (2D TMDs). This approach provides a promising method for phase engineering of 2D TMDs and fabricating 2D heterostructure devices.

      

      
        Large-area preparation of flexible carbon nanofilms with synergistically enhanced transmittance and conductivity
        Large-area flexible transparent conductive films (TCFs) are urgently needed for future electronics, optoelectronics, energy devices and other fields. Indium tin oxide (ITO) TCF, which is widely used in modern technology, faces difficulties in meeting the needs of scientific and technological development (especially a new generation of flexible electronic devices) because indium is a non-renewable resource and expensive, and ITO is inherently brittle.

      

      
        Improving MgH2 hydrogen storage with oxygen vacancy-enriched H-V2O5 nanosheets as an active H-pump
        With the depletion of fossil fuels and global warming, there is an urgent need to seek green, clean, and efficient energy resources. Against this backdrop, hydrogen is considered a potential candidate for replacing fossil fuels due to its high energy density and environmentally friendly nature. To realize the development of a hydrogen economy, safe and efficient hydrogen storage technologies are crucial.

      

      
        
          	
          	
            Sections
          
          	
            Physics
          
        

      

    

  
	
	Articles
	Sections
	Next



Researchers develop a novel strategy for growing two-dimensional transition metal dichalcogenides

										

    
        
            [image: NUS researchers develop a novel strategy for growing two-dimensional transition metal dichalcogenides]
             
                Structural characterization of the MoSe2-CrSe2 lateral heterostructures. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-46087-0
            
        

    


National University of Singapore (NUS) researchers have developed a novel phase-selective in-plane heteroepitaxial strategy for growing two-dimensional transition metal dichalcogenides (2D TMDs). This approach provides a promising method for phase engineering of 2D TMDs and fabricating 2D heterostructure devices.



										      
         
        
        
        

      

																																	
2D TMDs exhibit various polymorphic structures, including 2H (trigonal prismatic), 1T (octahedral), 1T' and Td phases. These phases confer a range of properties such as superconductivity, ferroelectricity and ferromagnetism. By manipulating these structural phases, the rich physical properties of TMDs can be tuned, enabling precise control over their characteristics through what is known as phase engineering.

In this work, a research team led by Professor Andrew Wee from the Department of Physics under the NUS Faculty of Science, in collaboration with international partners, utilized molecular beam epitaxy (MBE) to grow molybdenum diselenide (MoSe2) nanoribbons as an in-plane heteroepitaxial template to seed the growth of H-phase chromium diselenide (CrSe2).

MBE is a technique for creating very thin layers of materials on a surface by depositing molecules one by one. This allows for the precise control of the composition, thickness and structure of the deposited layers at the atomic level.

Using ultra-high vacuum scanning tunneling microscopy (STM) and non-contact atomic force microscopy (nc-AFM) techniques, the researchers observed atomically sharp heterostructure interfaces with type-I band alignments and the characteristic defects of mirror twin boundaries in the H-phase CrSe2 monolayers. These mirror twin boundaries exhibited unique behavior within the confined one-dimensional electronic system.


																																						
    
     




																																			The research findings have been published in the journal Nature Communications on 26 February 2024.

This research represents a continuation of the team's ongoing exploration into phase structure control and physical property studies of 2D materials.

Dr. Liu Meizhuang, the first author of the research paper, said, "We have also realized the phase-selective growth of H-phase vanadium diselenide using this in-plane heteroepitaxial template. This phase-selective in-plane heteroepitaxial method has the potential to become a general and controllable way for expanding the library of 2D-TMD phase structures, thereby advancing fundamental research and device applications of specific 2D phases."

Prof. Wee added, "The ability to control the phase of 2D lateral heterostructures opens many new opportunities in device applications."



																																																					
																				
																						More information:
												Meizhuang Liu et al, Phase-selective in-plane heteroepitaxial growth of H-phase CrSe2, Nature Communications (2024). DOI: 10.1038/s41467-024-46087-0
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Large-area preparation of flexible carbon nanofilms with synergistically enhanced transmittance and conductivity

										

    
        
            [image: Large-area preparation of flexible carbon nanofilms with synergistically enhance transmittance and conductivity]
             
                (a-c) Photographs of freestanding G-RSWNT films floating on the water surface with 1mx10cm, A4 size, and A3 size, respectively. (d-g) Transmission spectra, sheet resistances, quality factors, stress-strain curves and Raman spectra of different carbon nanofilms. Credit: Institute of Physics
            
        

    


Large-area flexible transparent conductive films (TCFs) are urgently needed for future electronics, optoelectronics, energy devices and other fields. Indium tin oxide (ITO) TCF, which is widely used in modern technology, faces difficulties in meeting the needs of scientific and technological development (especially a new generation of flexible electronic devices) because indium is a non-renewable resource and expensive, and ITO is inherently brittle.



										      
         
        
        
        

      

																																	
Currently, carbon nanofilms, metal nanowires, conductive polymers, and other transparent conductive materials have been developed to replace ITO. Among them, a carbon nanofilm is considered to be one of the most promising candidates due to its excellent electrical and optical properties, flexibility, and excellent stability, as well as lightweight, radiation resistance, and ultra-fatigue resistance which are particularly needed in future aerospace and military applications.

However, in order to realize the widespread application of flexible TCFs, it is not only necessary to overcome the mutual restriction between transmittance and conductivity, but also to be able to fabricate them on a large area or even on a large scale. This is a knotty problem that has puzzled researchers in the field of carbon nanomaterials and even in the field of TCFs for many years.

Researchers from the Institute of Physics of the Chinese Academy of Sciences have been engaged in the fundamental investigation of the preparation, properties and potential applications of low-dimensional carbon nanomaterials and nanostructures for more than 30 years, and have achieved a series of innovative and important results.


																																						
    
     




																																			The study, titled "Large-Area Flexible Carbon Nanofilms with Synergistically Enhanced Transmittance and Conductivity Prepared by Reorganizing Single-Walled Carbon Nanotube Networks," was published in Advanced Materials.
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                (a) Schematic diagram of the principle of FD-CNNR technique. (b) Schematic diagram of FD-SWNT reorganization mechanism. (c,d) In situ SEM images of the reorganization process, with scales of 10 mm, 2 mm, and 500nm from left to right, respectively. (e-h) SEM images of G, SWNT, RSWNT, and G-RSWNT, with scales of 2 mm. Credit: Institute of Physics
            
        

    



Based on their developed freestanding transparent conductive carbon nanotube film (CNT TCF) continuously and directly prepared by the blowing aerosol method, in view of the above challenging problems, Yue Ying, a Ph.D. candidate, under the supervision of Prof. Zhou Weiya, proposed an advanced carbon nanotube network reorganization (CNNR) strategy, designed and developed an innovative facet-driven CNNR (FD-CNNR) technique, broke through the bottleneck of mutual restriction between the key properties of carbon nanofilms, and achieved the large-area fabrication and lossless transfer of CNT films.

It provides an effective scheme to solve the problem of large-area flexible TCFs.

Based on the unique mechanism of the FD-CNNR technique, the researchers introduced an interaction between single-walled carbon nanotube (SWNT) and Cu-O reconfiguration for the first time, which allows the SWNT network to reorganize into a more efficient conductive path.

Using this technique, large-area, flexible and freestanding reorganized carbon nanotube TCFs (RNC-TCFs) with A3 size or even meter-length were designed and prepared, including the reorganized SWNT (RSWNT) film and the hybrid film of graphene and reorganized SWNT (G-RSWNT), the latter has an area of more than 1,200 times that of the existing freestanding hybrid films reported.


																																			Moreover, the FD-CNNR technique enables these lightweight films to exhibit excellent flexibility, with synergistically enhanced high mechanical strength, outstanding transmittance and conductivity, and significant FOM values. The prepared large-area RNC-TCFs can be freestanding on the water surface and can be transferred to other target substrates without contamination and damage.
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                    (a,b) Parameter optimization of SWNT reorganization process. (c) Comparison of sheet resistance and transmittance of the present work with other reported carbon nanofilms. (d) Comparison of multiple properties of the present work with other reported carbon nanofilms. (e) Photographs of G-RSWNT TCF with A3 size and 1mx10cm transferred to PET substrate. Credit: Institute of Physics
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                    (a) Schematic structure and principle of flexible smart window based on G-RSWNT film and liquid crystal layer. (b) Temperature variation of the smart window at different voltage densities. (c) The required power density of the smart window at different steady state temperatures. (d) Transmittance of the smart window in ON/OFF state. (e,f) Transparency change of smart window by voltage regulation at room temperature 25degC, spreading and bending states. (g) Defogging test at 20degC with smart window operating temperature of 28degC. Credit: Institute of Physics
                
            

        

    

Based on a large-area G-RSWNT TCF and a liquid crystal layer, a new A4-size flexible smart window with multi-functions such as fast heating, controllable dimming and defogging was fabricated. The FD-CNNR technique can not only be extended to large-area or even large-scale preparation of TCFs, but also provide a new idea for the design of TCFs and other functional films.

This work makes up for the shortcomings of the research in the field of large-area graphene-carbon nanotube hybrid films, and is expected to promote the large-scale preparation of large-area, flexible, freestanding, lightweight, and transparent conductive carbon nanofilms and their future applications in the fields of flexible electronics, photovoltaic devices, optical engineering, artificial intelligence, advanced architecture, transportation, and even aerospace, etc.
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												Ying Yue et al, Large-Area Flexible Carbon Nanofilms with Synergistically Enhanced Transmittance and Conductivity Prepared by Reorganizing Single-Walled Carbon Nanotube Networks, Advanced Materials (2024). DOI: 10.1002/adma.202313971
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Improving MgH2 hydrogen storage with oxygen vacancy-enriched H-V2O5 nanosheets as an active H-pump
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                Credit: Nano-Micro Letters (2024). DOI: 10.1007/s40820-024-01375-8
            
        

    


With the depletion of fossil fuels and global warming, there is an urgent need to seek green, clean, and efficient energy resources. Against this backdrop, hydrogen is considered a potential candidate for replacing fossil fuels due to its high energy density and environmentally friendly nature. To realize the development of a hydrogen economy, safe and efficient hydrogen storage technologies are crucial.



										      
         
        
        
        

      

																																	
Compared to traditional compressed hydrogen and cryogenic liquid hydrogen storage technologies, solid-state hydrogen storage is considered a safer and more efficient method. Magnesium hydride (MgH2), as one of the most promising solid-state hydrogen storage materials, has attracted attention due to its abundant elemental resources, high hydrogen storage capacity, good reversibility, and non-toxicity. However, the relatively high operating temperature of MgH2 limits its large-scale commercial application in vehicular or stationary hydrogen storage.

Introducing transition metal-based catalysts with unique three-dimensional electronic structures is considered an effective method to improve the kinetics of MgH2. Vanadium (V) and its oxides are often used as catalysts for MgH2 due to their multivalence and high catalytic activity. However, due to the high ductility of metallic vanadium and relatively low activity, vanadium-based oxides have broader application prospects.

Layered V2O5 with a layered structure is one of the promising catalysts to enhance the hydrogen storage performance of MgH2/Mg, but limited catalytic capacity due to insufficient contact between V2O5 and MgH2.


																																						
    
     




																																			To address this issue, Dr. Jianxin Zou's team at Shanghai Jiao Tong University employed a solvothermal method followed by subsequent hydrogenation to prepare ultra-thin hydrogenated V2O5 nanosheets with abundant oxygen vacancies and used them as catalysts to improve the hydrogen storage performance of MgH2.

The study is published in the journal Nano-Micro Letters.

The MgH2-H-V2O5 composite material exhibits excellent hydrogen storage performance, including a lower desorption temperature (Tonset = 185degC), rapid desorption kinetics (Ea = 84.55 kJ mol[?]1 H2 for desorption), and long-term cyclic stability (capacity retention of up to 99% after 100 cycles). Particularly, the MgH2-H-V2O5 composite material shows outstanding hydrogen absorption performance at room temperature, with a hydrogen absorption capacity of 2.38 wt% within 60 minutes at 30degC.

The H-V2O5 nanosheets synthesized by Dr. Zou's team possess a unique two-dimensional structure and abundant oxygen vacancies, enabling the in-situ formation of V/VH2 during the reaction process, all of which contribute to enhancing the hydrogen storage performance of MgH2.

By using a solvothermal method to create a distinct anisotropic layered structure, a highly exposed surface is formed, thereby providing more active sites and pathways for hydrogen/electron diffusion, thus improving hydrogen storage performance. Moreover, crucially, the presence of oxygen vacancies accelerates electron transfer, stimulating the "hydrogen pump" effect of VH2/V, facilitating the dehydrogenation of VH2 and MgH2, and reducing the energy barriers for hydrogen dissociation and recombination.

Introducing oxygen vacancy defect engineering into the catalyst thus opens up a new avenue for enhancing the cyclic stability and kinetic performance of MgH2.
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												Li Ren et al, Boosting Hydrogen Storage Performance of MgH2 by Oxygen Vacancy-Rich H-V2O5 Nanosheet as an Excited H-Pump, Nano-Micro Letters (2024). DOI: 10.1007/s40820-024-01375-8
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        New discoveries about the nature of light could improve methods for heating fusion plasma
        Both literally and figuratively, light pervades the world. It banishes darkness, conveys telecommunications signals between continents and makes visible the invisible, from faraway galaxies to the smallest bacterium. Light can also help heat the plasma within ring-shaped devices known as tokamaks as scientists worldwide strive to harness the fusion process to generate green electricity.

      

      
        New insights into the interaction of femtosecond lasers with living tissue
        Nonlinear light microscopy has revolutionized our ability to observe and understand complex biological processes. However, light can also damage living matter. Yet, the mechanism behind the irreversible perturbation of cellular processes by intense light remains poorly understood.

      

      
        How a world record 'squeeze' could offer comfort for dark matter hunters
        UNSW quantum engineers have developed a new amplifier that could help other scientists search for elusive dark matter particles.

      

      
        Physicist explains how his research is helping qubits stay in sync
        As part of the Center for Quantum Leaps, a signature initiative of the Arts & Sciences strategic plan, physicist Kater Murch and his research group use nano-fabrication techniques to construct superconducting quantum circuits that allow them to probe fundamental questions in quantum mechanics.

      

      
        Atomic-resolution imaging shows why ice is so slippery
        A team of physicists affiliated with several institutions in China has uncovered the reason behind the slipperiness of ice. In their study, published in the journal Nature, the group used atomic force microscopy to get a closer look at the surface of ice at different temperatures.

      

      
        Quantum photonic technologies set to be more reliable with new interferometer
        An increasing number of emerging quantum applications operate using optical technologies. Essentially, photons carry information at the speed of light and over long distances, making them good candidates for fast and secure communications and quantum computing. Many of these applications require photons that are identical (indistinguishable). When the photons are not identical, it can lead to errors in the data and quantum technologies become less reliable.
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                An artist's conception of photons, the particles that make up light, perturbing plasma. Credit: Kyle Palmer / PPPL Communications Department
            
        

    


Both literally and figuratively, light pervades the world. It banishes darkness, conveys telecommunications signals between continents and makes visible the invisible, from faraway galaxies to the smallest bacterium. Light can also help heat the plasma within ring-shaped devices known as tokamaks as scientists worldwide strive to harness the fusion process to generate green electricity.



										      
         
        
        
        

      

																																	
Now, scientists have made discoveries about light particles known as photons that could aid the quest for fusion energy. By performing a series of mathematical calculations, the researchers found that one of a photon's basic properties is topological, meaning that it doesn't change even as the photon moves through different materials and environments.

This property is polarization, the direction--left or right--that electric fields take as they move around a photon. Because of basic physical laws, a photon's polarization helps determine the direction the photon travels and limits its movement. Therefore, a beam of light made up of only photons with one type of polarization cannot spread into every part of a given space. These findings demonstrate the Princeton Plasma Physics Laboratory's (PPPL) strengths in theoretical physics and fusion research.

"Having a more accurate understanding of the fundamental nature of photons could lead to scientists designing better light beams for heating and measuring plasma," said Hong Qin, a principal research physicist at the U.S. Department of Energy's (DOE) PPPL and co-author of a paper reporting the results in Physical Review D.


																																						
    
     




																																			Simplifying a complicated problem

Though the researchers were studying individual photons, they were doing so as a way to solve a larger, more difficult problem--how to use beams of intense light to excite long-lasting perturbations in the plasma that could help maintain the high temperatures needed for fusion.

Known as topological waves, these wiggles often occur on the border of two different regions, like plasma and the vacuum in tokamaks at its outer edge. They are not especially exotic--they occur naturally in Earth's atmosphere, where they help produce El Nino, a gathering of warm water in the Pacific Ocean that affects weather in North and South America.

To produce these waves in plasma, scientists must have a greater understanding of light--specifically, the same sort of radio-frequency wave used in microwave ovens--which physicists already use to heat plasma. With greater understanding comes the greater possibility of control.

"We are trying to find similar waves for fusion," said Qin. "They are not easily stopped, so if we could create them in plasma, we could increase the efficiency of plasma heating and help create the conditions for fusion."

The technique resembles ringing a bell. Just as using a hammer to hit a bell causes the metal to move in such a way that it creates sound, the scientists want to strike plasma with light so it wiggles in a certain way to create sustained heat.

Solving a problem by simplifying it happens throughout science. "If you're learning to play a song on the piano, you don't start by trying to play the whole song at full speed," said Eric Palmerduca, a graduate student in the Princeton Program in Plasma Physics, which is based at PPPL, and lead author of the paper.

"You start playing it at a slower tempo; you break it into small parts; maybe you learn each hand separately. We do this all the time in science--breaking a bigger problem up into smaller problems, solving them one or two at a time, and then putting them back together to solve the big problem."


																																			Turn, turn, turn

In addition to discovering that a photon's polarization is topological, the scientists found that the spinning motion of photons could not be separated into internal and external components. Think of Earth: It both spins on its axis, producing day and night, and orbits the sun, producing the seasons.

These two types of motion typically do not affect each other; for instance, Earth's rotation around its axis does not depend on its revolution around the sun. In fact, the turning motion of all objects with mass can be separated this way. But scientists have not been so sure about particles like photons, which do not have mass.

"Most experimentalists assume that the angular momentum of light can be split into spin and orbital angular momentum," said Palmerduca. "However, among theorists, there has been a long debate about the correct way to do this splitting or whether it is even possible to do this splitting. Our work helps settle this debate, showing that the angular momentum of photons cannot be split into spin and orbital components."

Moreover, Palmerduca and Qin established that the two movement components can't be split because of a photon's topological, unchanging properties, like its polarization. This novel finding has implications for the laboratory. "These results mean that we need a better theoretical explanation of what is going on in our experiments," Palmerduca said.

All of these findings about photons give the researchers a clearer picture of how light behaves. With a greater understanding of light beams, they hope to figure out how to create topological waves that could be helpful for fusion research.


																																						
    
     




																																			Insights for theoretical physics

Palmerduca notes that the photon findings demonstrate PPPL's strengths in theoretical physics. The findings relate to a mathematical result known as the Hairy Ball Theorem.

"The theorem states that if you have a ball covered with hairs, you can't comb all the hairs flat without creating a cowlick somewhere on the ball. Physicists thought this implied that you could not have a light source that sends photons in all directions at the same time," Palmerduca said.

He and Qin found, however, that this is not correct because the theorem does not take into account, mathematically, that photon electric fields can rotate.

The findings also amend research by former Princeton University Professor of Physics Eugene Wigner, who Palmerduca described as one of the most important theoretical physicists of the 20th century. Wigner realized that using principles derived from Albert Einstein's theory of relativity, he could describe all the possible elementary particles in the universe, even those that hadn't been discovered yet.

But while his classification system is accurate for particles with mass, it produces inaccurate results for massless particles, like photons. "Qin and I showed that using topology," Palmerduca said, "we can modify Wigner's classification for massless particles, giving a description of photons that works in all directions at the same time."


																																			A clearer understanding for the future

In future research, Qin and Palmerduca plan to explore how to create beneficial topological waves that heat plasma without making unhelpful varieties that siphon the heat away.

"Some deleterious topological waves can be excited unintentionally, and we want to understand them so that they can be removed from the system," Qin said. "In this sense, topological waves are like new breeds of insects. Some are beneficial for the garden, and some of them are pests."

Meanwhile, they are excited about the current findings. "We have a clearer theoretical understanding of the photons that could help excite topological waves," Qin said. "Now it's time to build something so we can use them in the quest for fusion energy."
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New insights into the interaction of femtosecond lasers with living tissue

										

    
        
            [image: New insights into the interaction of femtosecond lasers with living tissue]
             
                Precisely targeted femtosecond laser pulses were focused on the central nervous system of zebrafish larvae under various irradiation settings. Credit: Hanieh Fattahi research group, MPL
            
        

    


Nonlinear light microscopy has revolutionized our ability to observe and understand complex biological processes. However, light can also damage living matter. Yet, the mechanism behind the irreversible perturbation of cellular processes by intense light remains poorly understood.



										      
         
        
        
        

      

																					
To address this lacuna, the research groups of Hanieh Fattahi and Daniel Wehner at the Max Planck Institute for the Science of Light (MPL) and Max-Planck-Zentrum fur Physik und Medizin have joined forces to identify the conditions under which intense pulsed lasers can be used in vivo without damaging the organism.

The Erlangen-based international team used the vertebrate species zebrafish to delve into the mechanisms of photodamage in deep tissue at a cellular level triggered by femtosecond excitation pulses. The results have been published in Communications Physics.

Soyeon Jun, the first author of the publication and doctoral student in the "Femtosecond Fieldoscopy" group at MPL headed by Fattahi explains, "We demonstrated that damage to the central nervous system (CNS) of zebrafish, when irradiated by femtosecond pulses at 1030 nm, occurs abruptly at the extreme peak intensities required for low-density plasma formation."

This allows for a noninvasive increase in imaging dwell time and photon flux during irradiation at 1030 nm, as long as the peak intensity is below the low-plasma density threshold. This is crucial for nonlinear label-free microscopy.

"These findings significantly contribute to advancements in deep tissue imaging techniques and innovative microscopy techniques, like femtosecond fieldoscopy, which is currently being developed in my group. This technique allows for the capture of high spatial resolution, label-free images with attosecond temporal resolution," says Fattahi.

"Our results not only highlight the value of collaborations of the fields of physics and biology but also pave the way for in vivo applications to achieve light-based precise manipulations of the central nervous system," adds Wehner, head of the research group Neuroregeneration.
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												Soyeon Jun et al, Nonlinear dynamics of femtosecond laser interaction with the central nervous system in zebrafish, Communications Physics (2024). DOI: 10.1038/s42005-024-01653-2
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                Squeezing device, developed at UNSW, used to reduce noise for more precise measurements. Credit: UNSW
            
        

    


UNSW quantum engineers have developed a new amplifier that could help other scientists search for elusive dark matter particles.



										      
         
        
        
        

      

																																	
Imagine throwing a ball. You'd expect science to be able to work out its exact speed and location at any given moment, right? Well, the theory of quantum mechanics says you can't actually know both with infinite precision at the same time.

It turns out that as you more precisely measure where the ball is, knowing its speed becomes less and less accurate.

This conundrum is commonly referred to as Heisenberg's uncertainty principle, named after the famous physicist Werner Heisenberg who first described it.

For the ball, this effect is imperceptible, but in the quantum world of small electrons and photons the measurement uncertainty suddenly becomes very significant.

That's the problem being addressed by a team of engineers at UNSW Sydney who have developed an amplifying device that performs precise measurements of very weak microwave signals, and it does so through a process known as squeezing.

Microwave squeezing

Squeezing involves reducing the certainty of one property of a signal in order to obtain ultra-precise measurements of another property.

The team of researchers at UNSW, led by Associate Professor Jarryd Pla, have significantly increased the accuracy of measuring signals at microwave frequencies, like those emitted by your mobile phone, to the point of setting a new world record.


																																						
    
     




																																			The precision of measuring any signal is fundamentally limited by noise. Noise is the fuzziness that creeps in and masks signals, which is something you may have experienced if you've ever ventured out of range when listening to AM or FM radio.

However, uncertainty in the quantum world means there is a limit as to how low noise can be made in a measurement.

"Even in a vacuum, a space void of everything, the uncertainty principle tells us we must still have noise. We call this 'vacuum' noise. For many quantum experiments, vacuum noise is the dominant effect that prevents us from making more precise measurements," says A/Prof. Pla from UNSW's School of Electrical Engineering and Telecommunications, and co-author of a paper published in Nature Communications.

The squeezer produced by the UNSW team can beat this quantum limit.

"The device amplifies noise in one direction, so that noise in another direction is significantly reduced, or 'squeezed.' Think of the noise as a tennis ball, if we stretch it vertically, then it must reduce along the horizontal to maintain its volume. We can then use the reduced part of the noise to do more precise measurements," A/Prof. Pla says.

"Crucially, we showed that the squeezer is able to reduce noise to record low levels."

The device was the result of painstaking work. Ph.D. candidate Arjen Vaartjes, joint lead author on the paper together with UNSW colleagues Dr. Anders Kringhoj and Dr. Wyatt Vine, adds, "Squeezing is very difficult at microwave frequencies because the materials used tend to destroy the fragile squeezed noise quite easily.


																																			"What we've done is a lot of engineering in order to remove sources of loss, which means utilizing very high-quality superconducting materials to build the amplifier."

And the team believe that the new device could help speed up the search for notoriously elusive particles known as axions, which are so far only theoretical, but proposed by many as the secret ingredient of mysterious dark matter.



    
    
    
        
        
    
         
             
         

        Credit: University of New South Wales
  

Axion measurements

Making precise measurements is the domain of scientists trying to discover what constitutes dark matter, which is believed to make up around 27 percent of the known universe, but remains a cosmic mystery since scientists have not been able to actually identify it.

As its name might suggest, it neither emits nor absorbs light which is what makes it "invisible." But physicists believe it must be there, exerting a gravitational pull, otherwise galaxies would be flying apart.

There are many varied theories of what dark matter might be made of--including the proposed existence of so-called axions.

Axions themselves have also never been discovered, the theory being that they are almost unfathomably small, with an extremely low mass as an individual particle, and therefore interact virtually imperceptibly with other known matter.

However, one idea predicts that when exposed to large magnetic fields axions should produce very faint microwave signals. Scientists are using highly sensitive equipment and performing meticulous measurements in an attempt to spot those minute signals.

But as A/Prof. Pla says, "When trying to detect particles as ghostly as axions, even vacuum noise can be deafening."

The work done on squeezing at UNSW means those measurements could now be done up to six times faster, improving the chances of discovering an elusive axion.

"Axion detectors can use squeezers to reduce noise and speed up their measurements. Our results indicate that those experiments could now be performed even faster than before," says A/Prof. Pla.

"Scientists can see dark matter's effects on galaxies, but no-one has ever detected it. Until you physically measure an axion, then it will only ever be a theory about how dark matter manifests."


																																						
    
     




																																			Broad use

Joint lead author Dr. Vine says there are other applications for the team's new amplifying device.

"What we also showed in our study is that the device can be operated at higher temperatures than previous squeezers and also in large magnetic fields," Dr. Vine says.

"This opens the door to applying it in techniques like spectroscopy, which is used to study the structure of new materials and biological systems such as proteins. The squeezed noise means you could study smaller volumes or measure samples with greater precision."

Dr. Kringhoj notes that the squeezed noise itself could even be used in future quantum computers.

"It turns out that squeezed vacuum noise is an ingredient to build a certain type of quantum computer. Excitingly, the level of squeezing we've achieved is not far off the amount needed to build such a system," he says.



																																																					
																				
																						More information:
												Arjen Vaartjes et al, Strong microwave squeezing above 1 Tesla and 1 Kelvin, Nature Communications (2024). DOI: 10.1038/s41467-024-48519-3
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Physicist explains how his research is helping qubits stay in sync

										

    
        
            [image: Helping qubits stay in sync]
             
                Experiment setup. (a) Sketch of the experiment which includes three qubits respectively labeled "Environment," "Qubit," and "Ancilla." The qubits share resonators that mediate nearest-neighbor coupling. Each qubit is coupled to a readout resonator, which can be probed by a common feedline. The Environment and Qubit are frequency tunable via on-chip fast flux lines (FFLs). (b) The respective frequencies of the Qubit and Ancilla; resonant coupling between the qubits is achieved by applying a parametric modulation of the Qubit at roughly DQ,A/2. (c) When the Qubit is prepared in its excited state, parametric resonance can be observed by examining the Ancilla excitation versus modulation frequency. Credit: Physical Review Letters (2024). DOI: 10.1103/PhysRevLett.132.200401
            
        

    


As part of the Center for Quantum Leaps, a signature initiative of the Arts & Sciences strategic plan, physicist Kater Murch and his research group use nano-fabrication techniques to construct superconducting quantum circuits that allow them to probe fundamental questions in quantum mechanics.



										    
																					
Qubits are promising systems for realizing quantum schemes for computation, simulation and data encryption.

Murch and his collaborators published a new paper in Physical Review Letters that explores the effects of memory in quantum systems and ultimately offers a novel solution to decoherence, one of the primary problems facing quantum technologies.

"Our work shows that there's a new way to prevent decoherence from corrupting quantum entanglement," said Murch, the Charles M. Hohenberg Professor of Physics at Washington University in St. Louis. "We can use dissipation to prevent entanglement from leaving our qubits in the first place."

The team has created a video about their research findings:



    
    
    
        
        
    
         
             
         

        Credit: Washington University in St. Louis
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												Chandrashekhar Gaikwad et al, Entanglement Assisted Probe of the Non-Markovian to Markovian Transition in Open Quantum System Dynamics, Physical Review Letters (2024). DOI: 10.1103/PhysRevLett.132.200401
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Atomic-resolution imaging shows why ice is so slippery
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                Boundary structure between Ih- and Ic-stacking domains on the (0001) surface of hexagonal ice. Credit: Nature (2024). DOI: 10.1038/s41586-024-07427-8
            
        

    


A team of physicists affiliated with several institutions in China has uncovered the reason behind the slipperiness of ice. In their study, published in the journal Nature, the group used atomic force microscopy to get a closer look at the surface of ice at different temperatures.




										      
         
        
        
        

      

																					Prior research and a lot of anecdotal evidence have shown that ice is slippery, even when temperatures are well below the freezing point. Research has suggested this is because of a pre-melt coating that develops at the surface, which serves as a lubricant.

In this new study, the research team used an atomic force microscope fitted with a carbon monoxide atom on its tip to get a better look at the structure of normal ice and its pre-melt coating.

The researchers began by chilling ice inside the microscope chamber to -150degC and then using the microscope to look at its atomic structure. They could see that the internal ice (known as ice Ih), and the ice at the surface were different.

The ice Ih, as expected, was arranged in stacked hexagons. The ice on the surface, by contrast, was only partially hexagonal. The researchers also found defects in the ice at the border between the two types of ice that occurred as the different ice shapes met one another.

The researchers then raised the temperature in the chamber slightly, which resulted in more disorder as the differences in shape became more pronounced. The team then created a simulation showing how such disorder would impact the surface as a whole unit--it showed the disorder expanding all the way across the surface, giving the ice a liquid-like appearance that would be slippery if trod upon.

The research team explains that the reason their experiments were done at such low temperatures was that the microscope had to be operated in a vacuum; warmer temperatures would have led to sublimation, making it difficult to study the ice at the atomic level.

They also note that they plan to continue their study by using short laser bursts to heat the ice for very short amounts of time, allowing them to see what happens under warmer conditions.


																														
																				
																						More information:
												Jiani Hong et al, Imaging surface structure and premelting of ice Ih with atomic resolution, Nature (2024). DOI: 10.1038/s41586-024-07427-8
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Quantum photonic technologies set to be more reliable with new interferometer

										 by 										 ARC Centre of Excellence for Transformative Meta-Optical Systems									
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                a) Schematic of the metasurface-enabled single-shot characterization of two-photon indistinguishability. Credit: Optica (2024). DOI: 10.1364/OPTICA.516064
            
        

    


An increasing number of emerging quantum applications operate using optical technologies. Essentially, photons carry information at the speed of light and over long distances, making them good candidates for fast and secure communications and quantum computing. Many of these applications require photons that are identical (indistinguishable). When the photons are not identical, it can lead to errors in the data and quantum technologies become less reliable.



										      
         
        
        
        

      

																																	
Currently, quantum photon sources are regularly taken offline to be tested and adjusted using an interferometer. This requires comparing photons multiple times using different configurations, a process that is time consuming and requires relatively bulky equipment that can accommodate the various physical arrangements.

Real-time analysis of photon indistinguishability that can be conducted within a device while it operates could improve the precision of quantum technologies.

Researchers at TMOS, the ARC Center of Excellence for Transformative Meta-Optical Systems, have designed and demonstrated a new device that uses an ultra-thin metasurface to do all the necessary measurements in a single pass. The work was reported in Optica.

Co-lead author Jihua Zhang says, "This metasurface-enabled multiport interferometer can determine if a photon pair's properties are identical in a single shot. It doesn't need multiple measurements using phase or time delays because the multiport structure allows the device to run measurements concurrently. This enables real-time and accurate characterization."

One essential advantage is that this multiport interferometer is single-element, which not only reduces the size but also make it ultrastable when compared with previous multiport interferometers in the free-space optical setup.


																																						
    
     




																																			The use of meta-optics further decreases the size, weight and power of the device, as well as the cost of production. Flat optics, as meta-optics has become known, is key to miniaturizing optical systems, which will in turn lead to the miniaturization of devices we use day to day. It

Co-lead author Jinyong Ma says, "We created a static, dielectric metasurface grating without any reconfigurable elements. The grating was designed using multi-factor topology optimization, which is essentially adjusting the surface pattern so that it interacts with light in a specific way. After successful simulations, fabrication and a one-off calibration, we were able to successfully characterize the similarity of the photons' spatial mode, polarization and spectra."

Chief Investigator Andrey Sukhorukov, who leads the research from the Australian National University, says, "The success of our experimental trials suggests that the work could be further developed to also measure the indistinguishability of other photon properties, such as orbital angular momentum. It could underpin ultracompact and power-efficient optical elements that would be especially suited for portable and satellite-based free space quantum photonic technologies."
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												Jihua Zhang et al, Single-shot characterization of photon indistinguishability with dielectric metasurfaces, Optica (2024). DOI: 10.1364/OPTICA.516064
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      The latest science news on astronomy, astrobiology,  and space exploration from Phys.org.


      
        
          	
            Physics
          
          	
            Sections
          
          	
            Chemistry
          
        

      

    

  
    
      
        
          	
            Space and Earth
          
          	
            Sections
          
          	
            Biology
          
        

      

      Chemistry

      The latest news stories on chemistry, biochemistry, polymers, materials science from Phys.org


      
        
          	
            Space and Earth
          
          	
            Sections
          
          	
            Biology
          
        

      

    

  
    
      
        
          	
            Chemistry
          
          	
            Sections
          
          	
            Technology
          
        

      

      Biology
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        Constantly on the hunt for food: Harbor porpoises more vulnerable than previously thought to disturbances from humans
        Summer is coming and that means more boats in the sea. Danish coastal waters are especially cluttered with small boats in the summertime: Locals water skiing, going fishing or just riding around the beautiful bays and fjords.

      

      
        Researchers propose use of electrical blackouts to determine impact of artificial light on wildlife
        New research proposes the use of electrical blackouts, such as those experienced during loadshedding in South Africa, to enhance our understanding of how artificial light in urban areas may be affecting wildlife behaviors.

      

      
        Scientists discover primary wound signal that promotes plant regeneration
        In a study published in Cell on May 22, researchers led by Prof. Li Chuanyou from the Institute of Genetics and Developmental Biology (IGDB) of the Chinese Academy of Sciences report their discovery that REGENERATION FACTOR1 (REF1) is the primary local wound signal that instigates plant regenerative responses. This discovery suggests a convenient method for improving the transformation efficiency of difficult-to-transform crops by boosting their regeneration capacity.

      

      
        Researchers identify the pathogen causing sea urchin mass mortalities in the Red Sea
        A continuing study from Tel Aviv University has found that the deadly epidemic discovered last year, which has essentially wiped out Eilat's most abundant and ecologically significant sea urchins, has spread across the Red Sea and into the Indian Ocean. The alarming results were published in Current Biology.

      

      
        Study shows sexual parasitism helped anglerfish invade the deep sea during a time of global warming
        Members of the vertebrate group including anglerfish are unique in possessing a characteristic known as sexual parasitism, in which males temporarily attach or permanently fuse with females to mate. Now, researchers reporting in the journal Current Biology on May 23 show that sexual parasitism arose during a time of major global warming and rapid transition for anglerfish from the ocean floor to the deep, open sea.

      

      
        Foraging ants navigate more efficiently when given energy-drink-like doses of caffeine
        Ants who receive a caffeine-laced sugary reward become more efficient at navigating back to the reward's location compared to ants that only receive sugar. Researchers report on May 23 in the journal iScience that caffeinated ants move toward the reward via a more direct path but do not increase their speed, suggesting that caffeine improved their ability to learn.

      

      
        How farming could change in a post-growth world
        Degrowth, or the idea that we can save the planet by shrinking our economies, is ceasing to be a fringe concept. In the past years, green politicians across the EU have increasingly claimed the school of thought offers the best solution to the ecological crisis.

      

      
        Silent species face extinction: Study highlights bias in conservation research
        A new study warns bias towards popular animals in conservation research might see some important, but less spectacular, species suffer "silent extinctions" as their plight goes unrecognized.

      

      
        Future climate impacts put humpback whale diet at risk
        A new study led by Griffith University predicts that future climate change impacts could disrupt the krill-heavy diet that humpback whales in the southern hemisphere consume. The study, "No distinct local cuisines among humpback whales: A population diet comparison in the Southern Hemisphere," has been published in Science of the Total Environment.

      

      
        Gene could unlock greater wheat yields for a growing population
        A study from the University of Adelaide has discovered molecular pathways regulated by a gene traditionally used to control wheat-flowering behavior could be altered to achieve greater yields. The research was published in Current Biology.

      

      
        Genetic mutation responsible for new coat pattern in cats in Finland identified
        A team of geneticists and animal welfare specialists from the U.K. and one from the U.S. has identified the genetic mutation responsible for a newly discovered cat coat color pattern in Finland. In their study, published in the journal Animal Genetics, the group sequenced the genomes of two of the cats.

      

      
        Researchers show taller plant communities are more productive and sensitive to climate warming
        Climate warming, a result of increasing greenhouse gas emissions, is causing significant shifts in the composition of plant species with different traits worldwide. These changes are particularly pronounced in colder or higher elevation regions, where their effects are magnified. Understanding the impact of these warming-induced changes in plant community structure and traits on the ability of ecosystems to absorb CO2 from the atmosphere remains a key challenge.

      

      
        New report finds success in wild horse adoption program, critics disagree
        A free-market environmental group has recommended expanding a Bureau of Land Management wild horse and burro adoption program that it says is saving taxpayers millions of dollars a year. A wild horse advocacy group has called the program a failure.

      

      
        Here's where Colorado's wolves traveled in May, including closer to some I-70 mountain communities
        At least one of Colorado's 11 wild wolves entered the watershed surrounding Vail in the last month, according to a new map showing where the canines traveled recently.

      

      
        Finland's wizards making food out of thin air
        At a factory in Finland, the "farmers of the future" are making a new food protein by feeding a microbe air and electricity, proving that protein can be produced without traditional agriculture.

      

      
        Study sheds light on how antibiotic 'Velcro' kills bacteria
        A small antibiotic called plectasin uses an innovative mechanism to kill bacteria. By assembling into large structures, plectasin latches onto its target on the bacterial cell surface, similar to how both sides of Velcro form a bond.

      

      
        Bigger is better: Male proboscis monkeys' enhanced noses evolved to attract mates, says study
        When it comes to the animal kingdom, bigger is better, at least for proboscis monkeys, famously known for their long, large and droopy noses.

      

      
        US reports 2nd human case of bird flu tied to dairy cow outbreak
        A second case of bird flu has been found in a human, US health authorities announced Wednesday, less then two months after the first one as an outbreak of the disease circulates widely among dairy cows.

      

      
        Flower or power? Campaigners fear lithium mine could kill rare plant
        Delicate pink buds sway in the desert breeze, pregnant with yellow pompoms whose explosion will carpet the dusty corner of Nevada that is the only place on Earth where they exist.

      

      
        Community science volunteers can set scientific world abuzz with new bumble bee sightings
        Community science volunteers--laypeople with an interest in bees and conservation--significantly contribute to the scientific knowledge of native bumble bees across Canada and the United States, finds a new study by York University.

      

      
        Proteins modified in lungs offer clues to biological functions of bromine
        Researchers at the Center for Research on Redox Processes in Biomedicine (Redoxome) in Brazil have identified extracellular matrix proteins modified by the action of hypobromous acid in normal and fibrotic lung tissues, suggesting a possible physiological role for protein bromination. This is the first study to identify brominated proteins in pulmonary fibrosis and non-fibrotic lung tissue.
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                Harbor porpoises need to eat 2000 fish a day to meet their energy needs. Not because it's demanding to swim, dive and hunt as they are streamlined and very energy efficient. They simply need vast amounts of energy to keep warm in the cold water. Credit: Solvin Zankl
            
        

    


Summer is coming and that means more boats in the sea. Danish coastal waters are especially cluttered with small boats in the summertime: Locals water skiing, going fishing or just riding around the beautiful bays and fjords.



										      
         
        
        
        

      

																																	
In general, people relax and have a good time on the water, but that is unfortunately not the case for the harbor porpoise. The more motor boats speeding noisily around, the more they are disturbed. And that can be a big problem for the animals.

Because the harbor porpoise is a relatively large animal that feeds on small fish, it needs to spend a lot of time hunting. New research shows that it spends around 60% of its time on the hunt, but if noise from the motor boats disturbs them and makes them quit the pursuit of fish, this could have negative implications for the survival of these animals, explains postdoc Laia Rojano Donate from the Department of Ecoscience at Aarhus University. She is one of the researchers behind the new results.

She says, "Harbor porpoises spend a lot of energy in a day. Not because they spend it hunting for fish, but because they need it to stay warm.

"Because they live in cold waters, it takes a lot of energy for them to thermoregulate. That's why it's a big problem if they are disturbed by motor boats and stop eating, she says."

The research is published in the journal Science Advances.


																																						
    
     




																																			Almost never alone

Over the years, Laia Rojano Donate and her colleagues have put tracking devices on several harbor porpoises to learn about their behavior and how they may be disturbed by humans in boats.

In 2018, they investigated how often the harbor porpoises are near noise from boats--and the number surprised her. "We could hear the frequencies of motor boats near the animals 80% of the time. That is a huge problem, when they need to hunt 60% of the time," she says.
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                The researchers don't go about catching the harbor porpoises themselves. Whenever a fisherman discovers a porpoise caught in his net, he phones the researchers. When that happens Laia Rojano Donate immediately hops on a boat with a tracking device in her backpack. Credit: Aarhus University
            
        

    



The tracking device not only listens to everything going on around the harbor porpoises, it also measures the depth at which the animals dive and has a GPS tracker on it. The data from 2018 showed clearly that some animals suddenly stopped hunting when motor boats approached.

She says, "When hunting for fish they make a buzz sound just before they catch the prey. The sound helps them navigate in the dark waters deep below. But when motor boats were around they sometimes stopped buzzing.

"That may not be a problem if it happens once or twice a day. But if it's a constant nuisance to the animals, they don't catch the fish they need. In the long run that will kill them."

Hunts like a grazing cow

The harbor porpoise requires a lot of energy to stay warm in the cold waters. But because it feeds on small fish, it needs to catch around 2,000 fish a day and that requires hunting most of the time. Kind of like a cow grazing and eating most of the day.


																																			Like cows, foraging is very cost-efficient for the harbor porpoise.

Researchers have studied the animal extensively--both in captivity and in the wild. That's how they know exactly how much energy they spend doing different tasks.

For example, it breathes around 4,000 times a day. Each breath burns around 5 kilojoules. Do the math and that amounts to 20 megajoules of energy required to get through a single day.

By injecting water labeled with stable isotopes into the blood of captive harbor porpoises--isotopes that disappear as oxygen in the blood is burned during cellular respiration--the researchers have tested that these numbers are correct. They now have a formula for calculating the energy expenditure of harbor porpoises of different sizes.
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                A tracking device is being placed on a harbor porpoise. The device is attached with suction cups to cause as little discomfort in the animal as possible. Unfortunately this means that the devices typically fall off after a day or two. When that happens it floats on the surface sending out a GPS-signal and waiting to be picked up by the researcher. Credit: Aarhus University
            
        

    



Harbor porpoises are disappearing fast

For many years, researchers thought that the harbor porpoises in Kattegat were fine. The population was stable at around 40,000 individuals and pollution, overfishing and getting caught in the fishing nets didn't seem to make an impact.

But now it seems as though a tipping point has been reached and the population is disappearing fast. In the latest count only 14,000 harbor porpoises were left.

One explanation for the dwindling population is that there are fewer and smaller fish in the sea. This forces the harbor porpoises to spend more time on the hunt, which again makes them more vulnerable to disturbances from boats, Laia Rojano Donate explains.

"Getting disturbed by boats is not the only cause. More pollution and getting caught in the fishing nets are also part of the explanation of why harbor porpoises are disappearing fast.

"Last but not least, the gray seal population is growing. Gray seals hunt the harbor porpoises and eat them. So it's not easy being a harbor porpoise these days," she says.


																																						
    
     




																																			Lives close to the coast

Even though the harbor porpoise is part of the whale family, it spends a lot of time in coastal water. At least that is the case for the population living in Kattegat.

The porpoises in the Kattegat hunt fish in shallow waters, but that is also where most of the recreational motor boats are. And that is a problem, Laia Rojano Donate explains.

"We might not even notice it, but when we venture out on the sea on a sunny summer day, we might be disturbing a lot of animals. If we are to do something about this problem, we have to change our habits."

Not only would zones where motor boats are prohibited help the animals, but a lot less could make a difference.

"When out on the water, it would help the animals if people didn't speed up and slow down or went around haphazardly. I know that's part of the fun, but not for the harbor porpoises," she concludes.
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												Laia Rojano-Donate et al, Low hunting costs in an expensive marine mammal predator, Science Advances (2024). DOI: 10.1126/sciadv.adj7132
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Researchers propose use of electrical blackouts to determine impact of artificial light on wildlife
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New research proposes the use of electrical blackouts, such as those experienced during loadshedding in South Africa, to enhance our understanding of how artificial light in urban areas may be affecting wildlife behaviors.



										      
         
        
        
        

      

																																	
Artificial light at night, known as ALAN among urban ecologists, has become ubiquitous worldwide, with a notable increase in recent years. For humans, this widespread illumination has prevented an estimated 2 billion people of seeing the night sky clearly, including the Milky Way. In addition, research indicates that ALAN can profoundly influence the behaviors of urban-dwelling animals.

The latest study on ALAN is published in the journal Trends in Ecology & Evolution and led by researchers from the University of Cape Town's (UCT) FitzPatrick Institute of African Ornithology in collaboration with the University of Witwatersrand and the University of Glasgow.

The research brings attention to the unique research opportunity which currently exists in South Africa, where planned blackouts are being used to meet electricity demands.

While blackouts are often seen as disruptive to human activities, this new study suggests that they can also be used as natural experiments that provide researchers with a controlled environment to study the absence of artificial light and its implications for wildlife behaviors.

UCT's Associate Professor Arjun Amar, lead author of the article, underscores the importance of recognizing blackouts as a unique opportunity for global research collaboration. Professor Amar said, "We are keen to highlight this opportunity to the global research community and we hope to encourage international collaborators to come to South Africa and work with our researchers."


																																						
    
     




																																			Within South Africa, Eskom, the parastatal in charge of supplying electricity, is increasingly unable to supply enough electricity to meet the demand and so has introduced load-shedding--scheduled blackouts--which usually last a couple of hours. The study shows that these blackouts are already visible from space in some South African cities.

The researchers say that blackouts significantly reduce ALAN, which can be quantified using remote satellite data. The study reports a decrease by as much as 13% in night-time radiance in some South African cities during load-shedding periods, indicating a tangible impact on light pollution levels.

The article emphasizes that blackouts offer researchers a rare chance to compare animal behaviors in areas with and without artificial light within the same landscape and timeframe. By quantifying the reduction in ALAN during blackouts using remote sensing data, researchers can investigate short-term behavioral responses of wildlife, including movement patterns, foraging behaviors, and species interactions.

Dr. Davide Dominoni, co-author of the study from the University of Glasgow's School of Biodiversity, One Health & Veterinary Medicine, said, "Most studies on the impacts of ALAN on wildlife are either small-scale experiments or large-scale correlative analyses. This is an incredible opportunity to obtain large-scale experimental data, which is likely to reveal unappreciated consequences of light pollution."

Despite certain limitations, such as risk of crime when conducting research at night in South African cities, the article encourages researchers to explore the myriad research possibilities presented by blackouts.

The authors suggest international collaboration to capitalize on this unique research opportunity by combining the skills of researchers from the global north who have more experience studying ALAN, with researchers in South Africa who have intimate knowledge of the animal species that occupy their urban habitats.



																																																					
																				
																						More information:
												Arjun Amar et al, Investigating the impacts of artificial light via blackouts, Trends in Ecology & Evolution (2024). DOI: 10.1016/j.tree.2024.04.006
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Scientists discover primary wound signal that promotes plant regeneration
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                Peptide REF1 is a local wound signal promoting plant regeneration. Credit: IGDB
            
        

    


In a study published in Cell on May 22, researchers led by Prof. Li Chuanyou from the Institute of Genetics and Developmental Biology (IGDB) of the Chinese Academy of Sciences report their discovery that REGENERATION FACTOR1 (REF1) is the primary local wound signal that instigates plant regenerative responses. This discovery suggests a convenient method for improving the transformation efficiency of difficult-to-transform crops by boosting their regeneration capacity.




										      
         
        
        
        

      

																																	Compared to their animal counterparts, plants experience injuries more frequently and have evolved an extraordinary capacity to cope with them. Upon injury, plants immediately activate defense responses to prevent pathogen infection and/or insect attack. In parallel, plants activate cellular reprogramming to repair damaged tissues and regenerate lost body parts.

While the wound signals and signaling cascades used by plants to activate wound-induced defense responses are well understood, the molecular mechanisms underlying wound-induced regenerative responses remain obscure.

Although wounding is essential for initiating various types of organ regeneration, the biochemical nature of the putative local wound signals governing this process has remained a mystery for centuries.

Furthermore, the regenerative capacity of plants in nature varies widely among species and genotypes, which is one of the major hurdles to fully realizing the potential of genetic transformation and genome editing technologies for crop breeding. Therefore, among 125 important unanswered questions listed by the journal Science, "What controls organ regeneration?" was selected as one of the top 25 questions.

Considering that regeneration and defense are interconnected facets of plant wound responses, it is reasonable to speculate that tomato mutants defective in the putative regeneration signal would show both compromised regeneration capacity and impaired defense responses.


																																						
    
     




																																			Based on this principle, the researchers identified a spr9 mutant that is defective in both wound-induced defense responses and regenerative responses. spr9 primarily affects local defense responses and abolishes the capacity of wound-induced callus formation and shoot regeneration, suggesting that the SPR9 gene plays a dual role in regulating wound-induced local defense and organ regeneration.

Gene cloning studies revealed that the SPR9 gene encodes a precursor of a peptide. Depletion of SPR9 abolished the regenerative capacity of tomatoes, and overexpression of SPR9 resulted in enhanced regenerative capacity.

Moreover, application of its peptide product dramatically increased regeneration capacity. Therefore, this peptide was designated as REGENERATION FACTOR1, or REF1.

Further studies showed that REF1 is perceived by the receptor PORK1. When plant cells are injured, REF1 binds its receptor PORK1 to activate WIND1, a master regulator of wound-induced cellular reprogramming, thereby initiating regenerative responses.

Meanwhile, activated WIND1 binds the promoter of the REF1 precursor gene to activate its expression, thereby amplifying REF1 signaling for tissue repair and organ regeneration. Thus, REF1 acts as a phytocytokine to orchestrate wound-induced organ regeneration.

Since REF1 and its receptor are highly conserved in both dicot and monocot plants, REF1-induced enhancement of regeneration capacity is a widespread mechanism. Application of REF1 has dramatically improved transformation efficiency in several difficult-to-transform crops, including soybeans, wheat, and maize.

The discovery of REF1 not only answers the long-standing question of how plants initiate organ regeneration, but also provides a convenient and universal method of boosting the transformation efficiency of crops in a species- and/or genotype-independent manner.


																																																					
																				
																						More information:
												Wentao Yang et al, Peptide REF1 is a local wound signal promoting plant regeneration, Cell (2024). DOI: 10.1016/j.cell.2024.04.040
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Researchers identify the pathogen causing sea urchin mass mortalities in the Red Sea
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A continuing study from Tel Aviv University has found that the deadly epidemic discovered last year, which has essentially wiped out Eilat's most abundant and ecologically significant sea urchins, has spread across the Red Sea and into the Indian Ocean. The alarming results were published in Current Biology.




										    
																																	According to the researchers, what appeared at first to be a severe but local epidemic, has quickly spread through the region, and now threatens to become a global pandemic.

The researchers estimate that since it broke out in December 2022, the epidemic has annihilated most of the sea urchin populations (of the species affected by the disease) in the Red Sea, as well as an unknown number of sea urchins, estimated at hundreds of thousands, worldwide.

Sea urchins are considered the 'gardeners' of coral reefs, feeding on the algae that compete with the corals for sunshine--and their disappearance can severely impact the delicate balance on coral reefs globally. The researchers note that since the discovery of the epidemic in Eilat's coral reefs, the two species of sea urchins previously most dominant in the Gulf of Eilat have vanished completely.



    
    
    
        
        
    
         
             
         

        Dead and dying long-spine urchins in Dahab (00:00-02:43) and in Reunion Island (02:44-02:54). Credit: Annalena Barth and Jean-Pascal Quod.
  

The study was led by Dr. Omri Bronstein from the School of Zoology and the Steinhardt Museum of Natural History (SMNH), together with research students Lachan Roth, Gal Eviatar, Lisa Schmidt, and May Bonomo, as well as Dr. Tamar Feldstein-Farkash from the SMNH. Research partners throughout the region and Europe also took part in the study, which encompassed thousands of kilometers of coral reefs.

In addition, by using molecular-genetic tools, the research group at TAU was able to identify the pathogen responsible for the mass mortality of sea urchins of the species Diadema setosum in the Red Sea: a scuticociliate parasite most similar to Philaster apodigitiformis.


																																						
    
     




																																			The researchers explain that this unicellular organism was also responsible for the reoccurring mass mortality of Diadema antillarum in the Caribbeans about two years ago, following the notorious 1983 sea urchin population collapse there which led to a catastrophic phase shift of the coral reef.

As noted, in December 2022, Dr. Bronstein was the first researcher to identify mass mortality of sea urchins of the species Diadema setosum--the long-spined black sea urchins that were very common in the northern Gulf of Eilat, Jordan, and Sinai. Dr. Bronstein and his team also found that the epidemic was lethal for other, closely related sea urchins from the genus Echinothrix.
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These results suggest that the once most abundant and significant seabed herbivores in the region are now practically gone. Thousands of sea urchins died a quick and violent death--within two days a healthy sea urchin turns into bare skeleton with no tissues or spines, and most were devoured by predators as they were dying, unable to defend themselves. According to estimates, today only a few individuals of the affected sea urchin species remain throughout the coral reefs of the Gulf of Aqaba.

Dr. Bronstein explains that sea urchins in general, and specifically diadematoids (the sea urchin family affected by the disease), are considered key species essential for the healthy functioning of coral reefs. Acting as the reef's 'gardeners,' the sea urchins feed on the algae that compete with the corals for sunshine, and prevent them from taking over and suffocating the corals.


																																			According to Dr. Bronstein, the most significant and widely studied mass mortality of sea urchins to date occurred in 1983, when a mysterious disease spread through the Caribbeans, killing most sea urchins of the species Diadema antillarum--relatives of Eilat's sea urchins.

Consequently, the algae spread uncontrollably, blocking the sunlight from the corals, and the entire reef was transformed from a coral reef into an algae field. Moreover, even though the mass mortality event in the Caribbeans occurred 40 years ago, both the corals and the sea urchin populations never fully recovered, with repeated mortality events observed through the years.

The latest Caribbean outbreak in 2022 killed surviving populations and individuals from the former mortality events. This time, however, researchers had the scientific and technological tools to decipher the forensic evidence. A research group from Cornell University was able to identify the responsible pathogen, a scuticociliate parasite.
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                Diadema group Zanzibar. Credit: Tel Aviv University
            
        

    



Dr. Bronstein emphasizes, "This is a growing ecological crisis, threatening the stability of coral reefs on an unprecedented scale. Apparently, the mass mortality we identified in Eilat back in 2023 has spread along the Red Sea and beyond--to Oman, and even as far as Reunion Island in the Indian Ocean.

"The deadly pathogen is carried by water and can affect vast areas in a very short time. Even sea urchins raised in seawater systems at the Interuniversity Institute for Marine Sciences in Eilat, or at the Underwater Observatory, were infected and died, after the pathogen got in through the recirculating seawater system.


																																						
    
     




																																			"As noted, death is quick and violent. For the first time, our research team was able to document all stages of the disease--from infection to the inevitable death--with a unique video system installed at the Interuniversity Institute for Marine Sciences in Eilat.

"Moreover, until recently, only one species of sea urchin was known to be impacted by this pathogen--the Caribbean species. Today we know that additional species are susceptible to the disease--all belonging to the same family of the most significant sea urchin herbivores on coral reefs."
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                    The sea urchin Diadema setosum before (left) and after (right) mortality. The white skeleton is exposed following tissue disintegration and loss of spines. Credit: Tel Aviv University
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Dr. Bronstein adds, "In our study we also demonstrated that the epidemic is spreading along routes of human transportation in the Red Sea. The best example is the wharf in Nueiba in Sinai, where the ferry from the Jordanian city of Aqaba docks. When we published our report last year, we already knew of sea urchin mortalities in Aqaba, but had not yet identified signs of it in Sinai.

"The first spot in which we ultimately did identify mortality in Sinai was next to this wharf in Nueiba. Two weeks later, the epidemic had already reached Dahab, about 70km further south. The scene underwater is almost surreal: seeing a species that was so dominant in a certain environment simply erased in a matter of days. Thousands of skeletons rolling on the sea bottom, crumbling and vanishing in a very short time, so that even evidence for what has occurred is hard to find."

According to Dr. Bronstein, there is currently no way to help infected sea urchins or vaccinate them against the disease. We must, however, quickly establish broodstock populations of endangered species in cultivation systems disconnected from the sea--so that in the future we will be able to reintroduce them into the natural environment.

"Unfortunately, we cannot repair nature, but we can certainly change our own behavior. First of all, we must understand what caused this outbreak at this time. Is the pathogen transported unknowingly by seacraft? Or has it always been here, erupting now due to a change in environmental conditions? These are precisely the questions we are working on now."


																																																					
																				
																						More information:
												Mass mortality of diadematoid sea urchins in the Red Sea and Western Indian Ocean, Current Biology (2024). DOI: 10.1016/j.cub.2024.04.057. www.cell.com/current-biology/f ... 0960-9822(24)00531-1
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Study shows sexual parasitism helped anglerfish invade the deep sea during a time of global warming
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                The evolutionary context of anglerfish immunogenomic degradation. Credit: Current Biology/Brownstein et al.
            
        

    


Members of the vertebrate group including anglerfish are unique in possessing a characteristic known as sexual parasitism, in which males temporarily attach or permanently fuse with females to mate. Now, researchers reporting in the journal Current Biology on May 23 show that sexual parasitism arose during a time of major global warming and rapid transition for anglerfish from the ocean floor to the deep, open sea.




										      
         
        
        
        

      

																																	The findings have implications for understanding evolution and the effects that global warming may have in the deep sea, according to the researchers.

"Our results show how the iconic deep-sea anglerfish evolved from ancestors that walked along the ocean floor using modified pelvic fins," says Chase D. Brownstein of Yale University. "Just like whales went back down in the water, anglerfish jumped back up into the open water from walking ancestors on the deep ocean floor.

"We show that this happened more recently than thought after the extinction of the dinosaurs. After that, anglerfish rapidly diversified in the 'midnight' (bathypelagic) zone of the oceans, which is likely a result of the ecological opportunities afforded by this new habitat. We show how the evolution of one of the strangest aspects of anglerfish biology, sexual parasitism, likely facilitated, but did not directly cause, this diversification."

Brownstein and colleagues were curious to understand how key ecological innovations relate to the evolution of new species. Rather than considering a trait in isolation, they wanted to understand how combinations of features interact. They focused their attention on anglerfish, which they describe as one of the most famous and species-rich denizens of the deep sea. To better understand the relationships and ages of anglerfish species, they analyzed genome-scale DNA sequence data from over 100 species together with fossil evidence.


																																						
    
     




																																			Their analyses show that the rapid transition of ancestrally bottom-dwelling, or benthic, anglerfish into open-ocean, or pelagic, habitats occurred during a period of major global warming 50 to 35 million years ago. They also report that this transition coincided with the origins of sexual parasitism, which is thought to increase the probability of successful reproduction once a mate has been found in the midnight zone.

"We show that this sexual parasitism trait is ancestral for all deep-sea anglerfish and appears to have evolved as a synergistic combination of ancestral lability in the genetic basis of the adaptive immune system and body size dimorphism," Brownstein says, noting that female anglerfish do not reject males as foreign bodies, allowing fusion. "This explains the origins of such an odd trait."

"I was pretty excited by the implication that sexual parasitism is really a combination of a bunch of different traits from different physiological, anatomical, and other systems that came together," he says.

The findings provide a new level of insight into the evolution of life in the deep sea. They also might be a warning that global warming today could modify the course of deep-sea life for millions of years to come. The researchers now plan to look at more groups of deep-sea fishes to reconstruct their evolutionary histories.

"We are really at the starting line for investigations of the evolution of most deep-sea life forms, and the genomic data we have now for some groups suggests evolutionary histories in the deep sea might be very different from our initial hypotheses," Brownstein says.

"For example, the idea that all deep-sea life is ancient is clearly wrong; anglerfish only swam into the open waters of the bathypelagic zone in the last 50 to 60 million years. This is a long time ago, to be sure, but it is much more recent--on the order of 50-60 million years--than we inferred previously using smaller DNA datasets and less informative fossils."


																																																					
																				
																						More information:
												Synergistic Innovations Enabled the Radiation of Anglerfishes in the Deep Open Ocean, Current Biology (2024). DOI: 10.1016/j.cub.2024.04.066. www.cell.com/current-biology/f ... 0960-9822(24)00576-1
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Foraging ants navigate more efficiently when given energy-drink-like doses of caffeine
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                L. humile before and after drinking caffeine. Credit: Laure-Anne Poissonnier
            
        

    


Ants who receive a caffeine-laced sugary reward become more efficient at navigating back to the reward's location compared to ants that only receive sugar. Researchers report on May 23 in the journal iScience that caffeinated ants move toward the reward via a more direct path but do not increase their speed, suggesting that caffeine improved their ability to learn.




										      
         
        
        
        

      

																																	The study was conducted on Argentine ants (Linepithema humile), a globally invasive species, and the researchers say that incorporating caffeine into ant baits could aid efforts to control the ants by improving bait uptake.

"The idea with this project was to find some cognitive way of getting the ants to consume more of the poisonous baits we put in the field," says the first author and doctoral researcher Henrique Galante, a computational biologist at the University of Regensburg.

"We found that intermediate doses of caffeine actually boost learning--when you give them a bit of caffeine, it pushes them into having straighter paths and being able to reach the reward faster."

Argentine ants are one of the most ecologically harmful and costly invasive species worldwide. Control efforts, which focus on using poisonous baits, have proven ineffective, likely due to low bait uptake and bait abandonment. The researchers wanted to test whether using caffeine, which has been shown to improve learning in honeybees and bumblebees, might improve the ants' ability to learn the bait location and guide their nestmates back there.

"We're trying to make them better at finding these baits, because the faster they go and come back to them, the more pheromone trails they lay, the more ants will come, and, therefore, the faster they will spread the poison in the colony before they realize it's poison," says Galante.



    
    
    
        
        
    
         
             
         

        This video shows how an ant was tracked. Credit: Henrique Galante
  

In the lab, the researchers tested whether different concentrations of caffeine would impact the ants' ability to locate and relocate a sugary reward. The ants walked down a Lego drawbridge onto a testing platform--an A4 sheet of paper overlaying an acrylic surface--on which the researchers had placed a drop of sucrose solution laced with 0, 25 ppm, 250 ppm, or 2,000 ppm of caffeine.


																																						
    
     




																																			"The lowest dose we used is what you find in natural plants, the intermediate dose is similar to what you would find in some energy drinks, and the highest amount is set to be the LD50 of bees--where half the bees fed this dose die--so it's likely to be quite toxic for them," says Galante.

The researchers used an automated tracking system to monitor how fast the ants traveled to and from the reward and the directness of their route. Overall, they tested 142 ants, and each ant was tested four times. The ants were given the opportunity to offload the food they had collected in between trials, and researchers also removed and replaced the piece of paper so that the ants would not be able to follow their own pheromone trail back to the reward location.

Without caffeine, the ants did not learn to navigate to the reward location more quickly on subsequent foraging trips, suggesting that they had not successfully committed its location to memory. However, ants whose sugary reward contained low or intermediate doses of caffeine became more efficient at relocating the reward.

Foraging time dropped by 28% per visit for ants that received 25 ppm of caffeine and by 38% per visit for ants that received 250 ppm of caffeine, meaning that if an ant took 300 s in its first visit, by the final trial, it would be expected to take 113 s at the low caffeine dose and 54 s at the intermediate dose. This effect was not seen at the highest caffeine dose.
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                An L. humile nest. Credit: Laure-Anne Poissonnier
            
        

    



The researchers showed that caffeine lowered the ants' foraging times by making them more efficient, not by making them speedier. There was no effect of caffeine on the ants' pace at any dosage, but ants that received low to intermediate doses of caffeine trips traveled by less tortuous paths.

"What we see is that they're not moving faster, they're just being more focused on where they're going," says Galante. "This suggests that they know where they want to go, therefore, they have learned the locations of the reward."

Caffeine had no impact on the ants' homing ability (how efficiently they traveled back to the nest), though their paths home became less winding with each trip regardless of caffeine.

The researchers are optimistic that caffeine could help efforts to control Argentine ants, but further research is needed first. They're currently testing caffeine-laced baits in a more naturalistic field setting in Spain and also plan to investigate whether there is any interaction between caffeine and the bait poison.


																																																					
																				
																						More information:
												Acute exposure to caffeine improves foraging in an invasive ant, iScience (2024). DOI: 10.1016/j.isci.2024.109935. www.cell.com/iscience/fulltext ... 2589-0042(24)01157-X
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Degrowth, or the idea that we can save the planet by shrinking our economies, is ceasing to be a fringe concept. In the past years, green politicians across the EU have increasingly claimed the school of thought offers the best solution to the ecological crisis.




										      
         
        
        
        

      

																																	
In some quarters, science is also lending its credentials: the United Nations' scientific panels tasked with measuring climate breakdown and biodiversity loss, the IPCC and IPBES, have respectively suggested governments consider degrowth policies to fight ecological breakdown, while academics are now incorporating degrowth scenarios in scientific models.

Imagining technology in a degrowth world

What these concepts would look like in real life, however, is still a work in progress. As a scholar researching technology use in alternative markets, I have been particularly interested in exploring degrowth's relationship to technology.

Contrary to common perceptions, degrowthers are not against technology. In fact, some of the school's leading thinkers such as Jason Hickel have made a point of rejecting the label of "anti-technology", stressing that the movement prioritises changes and efficiency improvements to the extent that they are "empirically feasible, ecologically coherent, and socially just". Again, what technologies may qualify according to this criteria remains to be seen. In my research, I argue that vertical farming, the practice of growing crops in stacked pots within tower-like structures on rooftops or vacant spaces, provides us with a textbook example of degrowth-friendly technology.

A glance at the academic literature on degrowth appears to support this. In an article reviewing sustainable agri-food systems, degrowthers celebrate "edible urban commons" and the principles of sufficiency and regeneration. In contrast to indoor vertical farms built by tech giants, urban rooftop farms aren't energy intensive. By enabling individuals and small businesses to grow food outdoors in urban areas, they reduce both city dwellers' need to grow food in the countryside and their dependency on an increasingly fickle global food-supply chain.


																																						
    
     




																																			Paris' urban farms

At heart a farmer's nation, France offers some of the world's most compelling examples of vertical farming. Located on the rooftop of Paris Expo's Pavillon 6, Nature Urbaine is the largest urban farm in Europe with 14,000 m2 of space converted into a vertical farm. By using up every centimeter, carefully thought-out technologies allow residents to multiply the surface's production capacity sixfold. Hundreds of towers hold fruits and vegetables suspended in the air and their roots are misted periodically with a nutrient solution. Rain gutters are also used, showering the roots with a mixture of water and nutrients.

While raising awareness over where our food comes from, these technologies bring locals closer to one another and enable them to exchange know-how on growing their own food. Nature Urbaine organizes educational workshops for individuals, communities, and local businesses on urban food growing and environmental stewardship.

Future self-sustaining eco-communities

Initiated in 2016, the Dutch project ReGenVillages aspires to create eco-villages around the world that are self-sufficient in energy and food.

To make them as affordable as possible, planners intend to offer prefabricated housing. RegenVillages' patented machine-learning software, VillageOS, aims to help residents better manage resources by providing them with data on their communities' energy use, waste, water, and food-growing practices. This data is then sent to the cloud through which communities in similar or different climate zones can learn from each other's management and regenerative practices.


																																			Currently at the conceptual stage, the project Farmhouse by Austrian architecture firm Precht also aims to reconnect architecture and agriculture through prefabricated structures. At first glance, its model building resembles a carefully balanced jenga game, with triangular flats alternating with cells clad with greenery. The life cycle of residents, buildings and crops support one another: emanating heat allows plants like potatoes, nuts or beans to grow. A water treatment system filters rain and greywater, enriches it with nutrients and cycles it back to the greenhouses. The food waste can be locally collected in the buildings basement, turned into compost and reused to grow more food.

Vertical farming technologies present in Farmhouse, Nature Urbaine or ReGenvillages give nature and soil, which we have been degrading through intensive industrial agriculture, a chance to rejuvenate. Indeed, if grown via urban farming, the environmental impact of carbon-intensive plants can be reduced.

On top of freeing up space, these technologies help reduce our dependence on resources such as water, energy, soil, and chemicals that are necessary for intensive agricultural production. They also increase the quality of the air we breathe, creating green havens for better thermal regulation in cities threatened with turning into ovens over the summer.


																																						
    
     




																																			The limits of urban farming

Nonetheless, urban agriculture's carbon footprint is a lasting concern. A serving of fruits and vegetables grown from urban agriculture emits the equivalent of 420g of carbon dioxide, six times more carbon emissions than conventional agriculture (70g CO2 equivalent). Conversely, urban agriculture outruns conventional agriculture when it comes to producing crops such as tomatoes that are less carbon intensive, and also urban farms and individually managed gardens. What remains critical is the use of less energy-intensive technologies and more climate-friendly crops in urban farms.

Whether we can scale these technologies to feed urban residents all over the world remains to be seen, due to small quantity and limited range food supply. However, the COVID-19 pandemic has shown the importance of local food sufficiency, as global food supply chains failed to cater to the needs of urban people.

Another point of contention is whether these technologies can be inclusive enough to help people from disadvantaged backgrounds to grow their own food. We can draw hope from a number of vertical farming projects by NGOs, with some coaching prison inmates and guards to grow and share their own food. These are encouraging local solidarity initiatives toward an equitable food system.

Finally, let's not forget the issue of city-dwellers' time constraints and lack of agricultural skills. Encouraging urban people to grow food will require substantial societal transformations to blend work and personal life. For example, shared corporate gardens and degrowth labour policy proposals such as the four-day working week could enable more people to invest time in learning to grow their own food with their communities.
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Silent species face extinction: Study highlights bias in conservation research
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                Changes over time in broad taxonomic focus. Temporal patterns (1980-2020) in the percentage of conservation biology research articles focused on each of three key taxonomic kingdoms. Credit: Cell Reports Sustainability (2024). DOI: 10.1016/j.crsus.2024.100082
            
        

    


A new study warns bias towards popular animals in conservation research might see some important, but less spectacular, species suffer "silent extinctions" as their plight goes unrecognized.



										      
         
        
        
        

      

																																	
Jean-Paul Hobbs, a senior research fellow at James Cook University and co-lead on the study, said despite a 35-fold increase in the number of published research articles, conservation biology research still appeared to be biased toward popular species and ecosystems and there was seemingly little attention paid to within-species (genetic) diversity.

'"It's important that we know why this is occurring because with significant biases remaining in conservation research, there is potential for critical gaps in our understanding of how to best conserve biodiversity across global ecosystems,"' Dr. Hobbs said.

The team analyzed trends over the past four decades in more than 17,500 research articles published in four leading conservation-focused journals. Their work has culminated in a new study titled "Global trends and biases in biodiversity conservation research" published in Cell Reports Sustainability that examines how research efforts have evolved.

JCU Adjunct Senior Research Fellow Dr. Iain Caldwell, who co-led the study said the team found biases in conservation biology research remain entrenched with research efforts increasingly concentrated on the same species, with many of the most-studied species having low conservation risk.


																																						
    
     




																																			"We also found animals are generally heavily overrepresented while plants, fungi, and freshwater ecosystems are underrepresented in research, and in terms of scale, genetic diversity within species receives the least overall attention,"' Dr. Caldwell said.

'"Findings also showed research is focusing on terrestrial systems and underrepresenting marine and freshwater ecosystems."'

Dr. Hobbs said an increasing bias in genetic studies toward non-threatened species means resources are deflected from species in most need of genetic research.

The study also examined trends in genetic research, finding that although the proportion of genetic studies in conservation journals increased significantly from the 1980s to 1996, it has declined since then.

"Threatened species are most vulnerable to reductions in genetic diversity, which forms the basis for adapting to future challenges,"' Dr. Hobbs said.

"Bias in research priorities is likely to contribute to bias in extinction patterns. It could also mean population declines in understudied species go completely unnoticed, leading to silent extinctions, possibly even before species are discovered."'

Corresponding author on the study and Population Geneticist Dr. Aki Jarl Laruson from the Hafrannsoknastofnun-Marine & Freshwater Research Institute in Iceland said while efforts to conserve biodiversity are increasing, within-species diversity appears to be receiving the least overall attention.


																																			'"This shift in research priorities can have critical implications for the long-term adaptive potential of vulnerable systems."

Both Dr. Hobbs and Dr. Caldwell emphasized the need for a shift in research priorities.

"Our findings suggest that biases in conservation research are deep-rooted and could lead to an uneven loss of biodiversity and a limited understanding of ecosystem dynamics,"' Dr. Caldwell said.

'"Addressing this imbalance could result in more comprehensive conservation strategies that account for all levels of biodiversity."

Dr. Hobbs said biases may be re-enforced by funding. When funding is limited, researchers may seek to maximize impact by returning to ongoing conservation efforts or focusing on high-profile species.

"Deliberate funding and targeted efforts are needed to investigate both understudied species and ecosystems.

"A broader, more inclusive approach will ensure more effective and equitable conservation efforts across multiple levels of biodiversity, alleviate impediments to biodiversity targets, and ultimately prevent further extinctions."



																																																					
																				
																						More information:
												Iain R. Caldwell et al, Global trends and biases in biodiversity conservation research, Cell Reports Sustainability (2024). DOI: 10.1016/j.crsus.2024.100082
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Future climate impacts put humpback whale diet at risk
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A new study led by Griffith University predicts that future climate change impacts could disrupt the krill-heavy diet that humpback whales in the southern hemisphere consume. The study, "No distinct local cuisines among humpback whales: A population diet comparison in the Southern Hemisphere," has been published in Science of the Total Environment.




										      
         
        
        
        

      

																																	Dr. Jasmin Gross, who conducted the study as a Ph.D. candidate at Griffith's Center for Planetary Health and Food Security analyzed fatty acids and stable isotopes from blubber and skin samples of five different humpback whale populations around the southern hemisphere.

These levels were then compared to those of their primary prey item, Antarctic krill.

The team found that although there were distinct differences in the biochemical profiles, the diet of all tested humpback whale populations was Antarctic krill, which provides a high fat content diet ideal for the migratory lifestyle of these populations, Dr. Gross said.

"The migratory lifestyle of humpback whales requires predictable ecosystem productivity, and so, we can expect that populations feeding in areas that are subject to the strongest climate change impacts are more likely to show the first signs of a departure from their high-fidelity krill diet," she said.

"At present, there is no evidence of a divergence from a high-fidelity krill diet, but the characteristic isotopic signal we discovered of whales feeding in productive upwelling areas or in the marginal sea-ice zone, implies that future reductions in sea-ice extent and duration, and rising ocean temperatures could impact their feeding ecology."


																																						
    
     




																																			Humpback whale blubber and skin biopsies were collected in August and September 2019 in or near their respective breeding grounds off Brazil, Western and Eastern Australia, New Caledonia and Colombia.

Krill samples were collected from feeding grounds onboard three different vessels between January and March 2019.

Dr. Gross said the importance of this study in confirming that each population followed a high-fidelity Antarctic krill diet could be used as baseline knowledge to assess the extent of climate change impacts in the feeding grounds in future studies.

Dr. Gross's Ph.D. research was conducted as part of the Humpback Whale Sentinel Program, a key surveillance initiative of the Antarctic Monitoring and Assessment Program (AnMAP).

AnMAP is a joint initiative between the Scientific Committee for Antarctic Research (SCAR), the Arctic Monitoring and Assessment Program (AMAP), United Nations Educational, Scientific and Cultural Organization (UNESCO), and Griffith University.


																																																					
																				
																						More information:
												Jasmin Gross et al, No distinct local cuisines among humpback whales: A population diet comparison in the Southern Hemisphere, Science of The Total Environment (2024). DOI: 10.1016/j.scitotenv.2024.172939
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Gene could unlock greater wheat yields for a growing population
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                Two images of a wheat spike. The top image is a spike from an alog1 mutant, with additional spikelets highlighted in pink. The bottom image is a normal spike from a plant without the edited gene. Credit: University of Adelaide
            
        

    


A study from the University of Adelaide has discovered molecular pathways regulated by a gene traditionally used to control wheat-flowering behavior could be altered to achieve greater yields. The research was published in Current Biology.




										      
         
        
        
        

      

																																	The gene is called Photoperiod-1 (Ppd-1) and it is used regularly by breeders to ensure wheat crops flower and set grain earlier in the season, avoiding the harsh conditions of summer. However, there are known drawbacks.

"While this variation benefits wheat productivity by aligning pollination and grain development with more favorable environmental conditions, it also penalizes yield by reducing the number of grain-bearing florets and spikelets that form on the wheat inflorescence," says Dr. Scott Boden, a Future Fellow at the University of Adelaide's School of Agriculture, Food and Wine.

By examining genes whose expression is influenced by Ppd-1, Dr. Boden's research team discovered two transcription factors that can be edited to influence the number and arrangement of grain-bearing spikelets that form on a wheat ear, as well as the timing of ear emergence.

"The deletion of one transcription factor, called ALOG1, increases branching in both wheat and barley, which normally form unbranched inflorescences, and suggests that this gene could be a major regulator of unbranched spikes in the Triticeae family of crops," Dr. Boden says.

"The knowledge gained will inform breeders about gene targets of Ppd-1, for which we can use genetic diversity to design genotypes that might yield better."


																																						
    
     




																																			Dr. Boden's research team is now furthering its work with field trials at the University's Research Enclosure to test for performance of the gene-edited lines under field conditions.

Serendipitously, German researchers discovered a similar effect for the ALOG1 transcription factors in barley, which provides exciting clues to the evolution of unbranched inflorescences of wheat and barley inflorescence, relative to those of rice and corn which display more elaborate branching patterns.

Australia is the world's largest exporter of wheat and produced 36,237,477 metric tons of the crop in 2022--the country's largest annual harvest on record.

"Wheat contributes 20% of calories and protein to the human diet, and scientists and breeders need to find ways to increase grain yields of wheat by between 60-70% by 2050 to maintain food security for the growing global population," says Dr. Boden.

"Studies like ours are particularly important because they provide a list of gene targets that can be used with new technologies, such as transformation and gene editing, to generate new diversity that may help improve crop productivity.

"We anticipate our research will lead to further discoveries of genes that control spikelet and floret development in wheat, and in doing so, benefit the development of strategies for improving the yield potential of wheat."


																																																					
																				
																						More information:
												Adam Gauley et al, Photoperiod-1 regulates the wheat inflorescence transcriptome to influence spikelet architecture and flowering time, Current Biology (2024). DOI: 10.1016/j.cub.2024.04.029
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Genetic mutation responsible for new coat pattern in cats in Finland identified
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                Salmiak coloring in cats. Prominent features of the coloring are: "tuxedo" (a.k.a. bicolor) white spotting in the absence of white spotting alleles (Ws, g), and additional gradation of the pigment within hairs of primary color toward no pigmentation at the tips in the body, legs and tail. Additionally, there is primary colored spotting in the white areas of the front legs and chest, more intense coloring in the scapular region, and a very pale tip of the tail. Photo credits: (a) Ari Kankainen and (b-e) courtesy of the cat owners. Credit: Animal Genetics (2024). DOI: 10.1111/age.13438
            
        

    


A team of geneticists and animal welfare specialists from the U.K. and one from the U.S. has identified the genetic mutation responsible for a newly discovered cat coat color pattern in Finland. In their study, published in the journal Animal Genetics, the group sequenced the genomes of two of the cats.




										      
         
        
        
        

      

																					In 2007, people in Finland began to notice that some feral cats had a distinctively colored coat. Instead of what would be a typical tuxedo pattern, the cats had hairs that were black at the base and grew progressively whiter toward the tip. The pattern soon became known as the "Finnish mutation" as some were adopted and brought into homes. In this new study, the research team explored the genetic mutation that was responsible for the change.

The researchers gave the new coat pattern an official name--they dubbed it salmiak, after a popular Finnish licorice. They next put word out that they were looking for cats with the new coat pattern, asking volunteers to bring them in to be tested.

Initial testing of the cats turned up negative for mutations that are known to impact white fur coloration. That led the team to conduct whole genome sequencing for two of the cats. They found a mutation at a site near the KIT gene that had previously been associated with several white hair patterns in housecats--they also noted that a span of the sequence was missing downstream.

Next, the research group verified they had found the variant they were looking for--they looked for it in 181 cats and found it in three of them that had the salmiak coat. All three had also inherited it from both of their parents. They also found three other cats that had the variant but not the salmiak coat--they had inherited the mutation from just one parent.

The research team suggests they have identified the recessive mutation responsible for the development of the new, unique coat pattern.


																														
																				
																						More information:
												Heidi Anderson et al, A new Finnish flavor of feline coat coloration, "salmiak," is associated with a 95-kb deletion downstream of the KIT gene, Animal Genetics (2024). DOI: 10.1111/age.13438
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Researchers show taller plant communities are more productive and sensitive to climate warming
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                The field warming experimental plots. Credit: Niu Shuli's team
            
        

    


Climate warming, a result of increasing greenhouse gas emissions, is causing significant shifts in the composition of plant species with different traits worldwide. These changes are particularly pronounced in colder or higher elevation regions, where their effects are magnified. Understanding the impact of these warming-induced changes in plant community structure and traits on the ability of ecosystems to absorb CO2 from the atmosphere remains a key challenge.



										      
         
        
        
        

      

																					
According to a new study published in Nature Plants, researchers led by Prof. Niu Shuli from the Institute of Geographic Sciences and Natural Resources Research of the Chinese Academy of Sciences have investigated warming-induced changes in plant community traits and ecosystem carbon sequestration on the Qinghai-Tibetan Plateau (QTP), a region known for its high altitude and cold climate.

By combining a manipulative warming experiment with a field survey along a 1,500 km transect across the QTP, the researchers have unveiled a critical link between climate warming, plant community structure and traits, and ecosystem carbon sequestration.

They found that as temperatures rise, plant communities on the QTP not only grow taller, but also undergo significant changes in composition. What's fascinating is that this increase in plant community height goes beyond mere appearance. It reflects the ecosystem's response to climate warming and plays a vital role in increasing carbon sequestration.

A taller plant community means higher net ecosystem productivity and its temperature sensitivity to warming, indicating a greater ability to absorb CO2 from the atmosphere.

"By elucidating the association between warming, plant community traits, and carbon sequestration, this study highlights that increasing in plant height at the community level in the high-altitude biome is crucial for shaping ecosystem C budget under climate warming," said Prof. Niu.

"This trait-based association provides new insights for predicting the direction, magnitude, and sensitivity of ecosystem C fluxes in response to climate warming."



																														
																				
																						More information:
												Quan Quan et al, Plant height as an indicator for alpine carbon sequestration and ecosystem response to warming, Nature Plants (2024). DOI: 10.1038/s41477-024-01705-z
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A free-market environmental group has recommended expanding a Bureau of Land Management wild horse and burro adoption program that it says is saving taxpayers millions of dollars a year. A wild horse advocacy group has called the program a failure.



										      
         
        
        
        

      

																																	The Property and Environment Research Center issued a report that recommended increasing the financial incentive to adopt wild horses and burros from $1,000 to $3,000, or establishing a "frequent adopter" program where people who adopt consistently can be eligible for bonuses.

The group also recommended harnessing private partnerships to place more wild horses and burros in the eastern part of the U.S. If a "Pony Express" were to be established to transport horses east, there could be a rise of adoptions, said Brian Yablonski, CEO of the center.

"We are cognizant that this is an issue fraught with emotion and symbolism," Yablonski said. "But there's kind of a romance versus reality component here. ... Everybody loves wild horses, but there's a reality, there's just too many horses on too little land, and we need common sense solutions."

Population explosion

The country's wild horses--many of which live on public land in Nevada--are an icon of the American West but for years have been struggling with overpopulation. Left unattended, the feral horses reproduce too quickly and cause strain on the environment.

In the West, there are 73,000 wild horses and burros on public lands, nearly three times the national estimated sustainable threshold of 27,000, according to the report.

To control the population, the BLM gathers and removes wild horses and burros from public lands, and in some locations uses birth control to slow population growth. Five years ago, it implemented a wild horse adoption incentive program, which provides incentives to adopt the animals. More than 62,000 horses live in off-range pastures and facilities, which cost taxpayers $108.5 million in 2023, the report said.

Since the program began, 15,000 wild horses and burros have been adopted, saving taxpayers $66 million in holding costs. The program is on track to provide homes to more than 30,000 animals, according to the report.

Annual adoptions have more than doubled since the adoption incentive program went into effect, according to the report, which said it is expected to save $100 million in taxpayer dollars.The report suggests using some of the money saved through the adoption program to support other strategies to alleviate the overpopulation, such as investing in immunocontraception efforts and expanding training programs that make the wild horses more appealing to adopt.


																																						
    
     




																																			The critics

Amelia Perrin, senior communications manager with the American Wild Horse Conservation, called the adoption incentive program a failure.

"This report offers nothing new," Perrin said. "It's an endorsement of the expansion of a fundamentally broken management system."

Perrin argues that offering cash incentives makes the problem worse and that the program is not adopting out enough wild horses to come close to the number of horses BLM is rounding up. The adoption market is not keeping up with the demand, Perrin said.

"The thing that's left out the most is how the horses are treated, and what the humane outcome is for these animals," she said.

Her organization claims the adoption program is a pipeline to slaughterhouses, as nefarious adopters enter the program, and the BLM doesn't do background checks on first-time adopters.

"Increasing the incentive will do nothing more than just send more and more horses into the slaughter pipeline," Perrin said.

American Wild Horse Conservation advocates for the use of a fertility control program with doses of PZP, an immunocontraceptive vaccine used for managing wildlife populations. Rather than cash incentives, her group advocates for veterinary vouchers to offset the costs of care for the horses.

Perrin claims the BLM's holding facilities have poor conditions, and in one facility in Winnemucca, Nevada, representatives from American Wild Horse Conservation found what they called "disturbing conditions," including a severely injured, dead or dying foal lying in a pen, as well as overcrowding and a lack of shelter and windbreaks.

The BLM denies horses are held in crowded holding pens and asserts the short-term holding corrals provide ample space for horses.


																																			BLM safeguards

The BLM said it has policies in place to safeguard the animals. It requires adopters to provide one year of good care before title of ownership is transferred, and where the animal lives must be approved by the BLM, according to its website. After a year, a veterinarian or county extension agent must verify the humane care and treatment and sign a letter to return to the BLM before the animal becomes private property.

It also requires a signature from the adopter to certify under penalty of prosecution the animal will be provided humane care and the adopter will not knowingly sell the animal or transfer ownership to a person or an organization intending to give the animal to slaughter or processing into commercial products.

"Since the inception of the Adoption Incentive Program, thousands of Americans have chosen to open their homes to a new wild horse or burro companion," a BLM spokesperson said in a statement. "This successful program not only saves taxpayer dollars, it helps foster healthier rangelands and a brighter future for the wild herds and other wildlife that roam public lands."
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Here's where Colorado's wolves traveled in May, including closer to some I-70 mountain communities
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At least one of Colorado's 11 wild wolves entered the watershed surrounding Vail in the last month, according to a new map showing where the canines traveled recently.



										    
																					Wolves also traveled farther south of Interstate 70 into the heart of Summit County, near Frisco, Silverthorne and Dillon, between April 23 and May 21.

Each month, Colorado Parks and Wildlife releases a map showing which watersheds the state's 11 known wolves have traveled in. The wolf may or may not remain there, and it may not have traversed every part of that watershed, CPW says.

Each of the wolves wears a collar that records their location every four hours, though two of the collars placed on the wolves released in December as part of the state's voter-mandated reintroduction effort have failed. Those two wolves are traveling with others, allowing state CPW to continue to track them, the agency said.

One of the 10 wolves reintroduced in December was found dead in Larimer County on April 18. Colorado Parks and Wildlife data shows at least one other wolf has been in the county recently, west of Red Feather Lakes.

A necropsy completed by the U.S. Fish and Wildlife Service indicated the dead wolf was killed by another animal, likely a mountain lion.

Since the December reintroduction, wolves have killed or injured at least nine cattle in Grand and Jackson counties, according to CPW.


																														
																					
																															 
												  2024 MediaNews Group, Inc. Distributed by Tribune Content Agency, LLC.
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At a factory in Finland, the "farmers of the future" are making a new food protein by feeding a microbe air and electricity, proving that protein can be produced without traditional agriculture.



										      
         
        
        
        

      

																																	Livestock farming is one of the main culprits in greenhouse gas emissions, the primary cause of global warming.

Cellular agriculture, where food or nutrients are grown from cell cultures, is increasingly seen as a green alternative to animal agriculture.

Lab-grown meat, eggs and milk have made headlines in recent years, with scientists using animal cell cultures--a process some have criticized as unnatural, highly processed, energy-consuming and costly.

But at Solar Foods' recently opened factory outside Helsinki, scientists are using new technology to grow protein out of cells using air and electricity.

By feeding a microbe with carbon dioxide, hydrogen and some minerals, and powering the process with electricity from renewable sources, the company has managed to create a protein-rich powder that can be used as a milk and egg substitute.

"We can source our main feedstock for the microbe from the air," Solar Foods chief executive Pasi Vainikka told AFP, as he gave a tour of the company's new facilities near Helsinki.

"We have started the production of the world's most sustainable protein."
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Founded by Vainikka and Juha-Pekka Pitkanen in 2017, Solar Foods launched the "world's first factory growing food out of thin air" in April.

"Much of the animal-like protein of today can actually be produced through cellular agriculture and we can let agricultural land re-wild and thereby build carbon stock," Vainikka said, referring to the process whereby forests and soil absorb and store carbon.

One kilo of the new protein, dubbed "solein", emits 130 times less greenhouse gases than the same amount of protein produced by beef production in the European Union, a 2021 scientific study claimed.

Vainikka navigates his way through the factory's laboratory and into the control room, where a dozen people at computer screens monitor the production process.

"These are our future farmers," Vainikka said.


																																						
    
     




																																			Part of the solution

Transforming food production and consumption is at the heart of combating the climate crisis and preventing biodiversity loss, according to Emilia Nordlund, head of industrial biotechnology and food research at the VTT Technical Research Centre.

Yet current projections show the consumption of meat is expected to increase in coming years.
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"Industrial food production, especially livestock production, is one of the biggest causes of greenhouse gas emissions (and) the biggest cause of biodiversity loss, eutrophication and freshwater usage," she said.

New food production technologies can help cut emissions and "decentralize and diversify food production", Nordlund said.

"However, at the same time, we must improve the existing food production methods to make them more sustainable and resilient," she added.

Fermentation technology used to produce different nutrients, such as proteins, has been around for decades.

But the field has expanded significantly in recent years with new technological solutions and research projects emerging worldwide.

Slow progress

Some of the most active start-up hubs focusing on cellular agriculture are in the United States, the United Kingdom, Germany, the Netherlands and Israel, Nordlund said.

"We are in a crucial phase as we will see which start-ups will survive," she said, adding that stalling bureaucracy was slowing cellular agriculture's take-off in the EU.
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Dressed in protective gear to prevent bacteria contamination in the factory, Vainikka showed off a giant steel tank in a shiny production hall.

"This is a fermenter holding 20,000 liters," he said, explaining that the microbe multiplies inside the tank as it gets fed the greenhouse gas.


																																			Liquid containing the microbes is continuously extracted from the tank to be processed into the yellowish protein-rich powder with a flavor described as "nutty" and "creamy".

"The fermenter produces the same amount of protein per day as 300 milking cows or 50,000 laying hens," Vainikka said.

That equals "five million meals' worth of protein per year".

For now, the main purpose of the small Finnish plant employing around 40 people is to "prove that the technology scales", so it can attract the necessary investments pending European regulatory approval.

While the protein has been cleared for sale in Singapore where some restaurants have used it to make ice cream, it is still awaiting classification as a food product in the EU and the United States.

To have any real impact, the aim is to "build an industrial plant 100 times the size of this one", Vainikka said.
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Study sheds light on how antibiotic 'Velcro' kills bacteria
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A small antibiotic called plectasin uses an innovative mechanism to kill bacteria. By assembling into large structures, plectasin latches onto its target on the bacterial cell surface, similar to how both sides of Velcro form a bond.



										      
         
        
        
        

      

																																	A research team, led by structural biologist Markus Weingarth and biochemist Eefjan Breukink at Utrecht University, mapped how the Velcro-structure is formed. Their discovery, published in Nature Microbiology, unveils a new approach that could have broad implications for the development of antibiotics to combat antimicrobial resistance.

The research team investigated the workings of plectasin, an antibiotic derived from the fungus Pseudoplectania nigrella. The team employed advanced biophysical techniques, including solid-state NMR, and in collaboration with Wouter Roos from Groningen, atomic force microscopy.

Traditionally, antibiotics function by targeting specific molecules within bacterial cells. However, the mechanism behind plectasin's action was not fully understood until now. Previous studies suggested a conventional model where plectasin binds to a molecule called Lipid II, crucial for bacterial cell wall synthesis, akin to a key fitting into a lock.

The new study reveals a more intricate process. Plectasin doesn't just act like a key in a lock; instead, it forms dense structures on bacterial membranes containing Lipid II. These supramolecular complexes trap their target Lipid II, preventing it from escaping. Even if one Lipid II breaks free from plectasin, it remains contained within the Velcro-structure, unable to escape.


																																						
    
     




																																			Weingarth compares this structure to Velcro, where plectasin forms the microscopic hooks that attach to bacterial "loops." In normal Velcro, if one of the loops breaks free from its hook, it is still trapped by the entire structure. The same goes for bacteria trapped in the plectasin superstructure: They can break free from the plectasin's binding, but stay trapped in the superstructure. This prevents the bacteria from escaping and causing further infections.
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Moreover, the researchers found that the presence of calcium ions further enhances plectasin's antibacterial activity. These ions coordinate with specific regions of plectasin, causing structural changes that significantly improve the antibacterial effectiveness. That ions play a critical part in the action of plectasin was discovered by Ph.D. students Shehrazade Miranda Jekhmane and Maik Derks, co-first authors of the study. They realized that plectasin samples had a peculiar color, which hinted at the presence of ions.

Markus Weingarth, the lead author of the study, expects that this finding could open new avenues for developing superior antibiotics.

"Plectasin is presumably not the ideal antibiotic candidate due to safety concerns. However, in our study, we show that the 'Velcro-mechanism' appears widely used among antibiotics, which was thus far ignored. Future drug design efforts hence not only need to focus on how to bind targets, but also how drugs can self-assemble efficiently. Thereby, our study closes a major knowledge gap which could have broad implications for the design of better drugs to combat the growing threat of antimicrobial resistance," he says.


																																																					
																				
																						More information:
												Host defense peptide plectasin targets bacterial cell wall precursor Lipid II by a calcium-sensitive supramolecular mechanism, Nature Microbiology (2024). DOI: 10.1038/s41564-024-01696-9
																						
																						

																					

                               											
																					
                              										                                        
										
										
											 
												Citation:
												Study sheds light on how antibiotic 'Velcro' kills bacteria (2024, May 23)
												retrieved 23 May 2024
												from https://phys.org/news/2024-05-antibiotic-velcro-bacteria.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/2024-05-antibiotic-velcro-bacteria.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Bigger is better: Male proboscis monkeys' enhanced noses evolved to attract mates, says study
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When it comes to the animal kingdom, bigger is better, at least for proboscis monkeys, famously known for their long, large and droopy noses.



										      
         
        
        
        

      

																																	
Researchers from The Australian National University (ANU) have provided a world-first explanation, published in Scientific Reports, for why male proboscis monkeys have larger and "enhanced" nasal structures.

The researchers examined the bony nasal cavity inside the skulls of proboscis monkeys and found that their large noses are more than just an eyesore, and in fact offer several major benefits, especially when it comes to attracting potential female partners.

Endemic to the island of Borneo, proboscis monkeys have unfortunately been branded one of the world's ugliest animals, thanks to their large and unusual looking noses.

Lead author Dr. Katharine Balolia and former ANU masters student Pippa Fitzgerald used 3D scans of proboscis monkeys' skulls housed in museum collections to take size and shape measurements of the internal structure of the primates' bony nasal cavity. They found that the shape of the bony structure of the nasal cavity of male proboscis monkeys evolved to allow them to emit louder and deeper calls such as "honks and nasal roars."

"We wanted to understand why male proboscis monkeys' noses are so big, and whether their nasal cavities have a distinctive shape," Dr. Balolia said. "We found that males have much bigger nasal cavities than female monkeys, and their nasal cavities also have a different shape compared to females.


																																						
    
     




																																			"Being able to emit louder and deeper calls thanks to a longer and larger nasal cavity helps male monkeys to assert their health and dominance. This helps the male monkeys attract females and ward off other males. The more females a male can attract, the more it allows him to father more offspring. So, having a large nose and being able to more easily emit honks and nasal roars due to a uniquely shaped nasal cavity really helps males show off their quality and status to prospective female partners."

Dr. Balolia said the jungle-like environment in which these endangered primates live could explain why their noses evolved to become so big.

"Proboscis monkeys live in coastal mangroves and forested environments and often can't see each other through the trees. So loud, nasalized calls are important to communicate with each other, especially among males," she said. "The fleshy nose tissue likely got bigger over time as it enhanced their ability to let out nasal honks and roars. Proboscis monkeys rigidly straighten their noses when giving these calls. Females may have then started to find large noses visually attractive for selecting a mate, as it was an honest signal of health and dominance."

The researchers also found that the bony nasal cavity opening of male proboscis monkeys, where the fleshy nasal soft tissue attaches, gets bigger with age, which is consistent with older males having larger noses.

"This coincides with when they achieve dominance status among other male monkeys, allowing them to scare off other males and attract a lot of females who are ready to breed," Dr. Balolia said.



																																																					
																				
																						More information:
												Male proboscis monkey cranionasal size and shape is associated with visual and acoustic signalling, Scientific Reports (2024). DOI: 10.1038/s41598-024-60665-8. www.nature.com/articles/s41598-024-60665-8
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A second case of bird flu has been found in a human, US health authorities announced Wednesday, less then two months after the first one as an outbreak of the disease circulates widely among dairy cows.



										      
         
        
        
        

      

																																	Both individuals infected with the virus called H5N1--the first in Texas, the second in Michigan--were dairy farm workers who suffered only minor symptoms and have recovered, according to authorities.

Despite the second infection, the US Centers for Disease Control and Prevention said its risk assessment for the general public remained "low," but it did suggest it expects more cases.

Given the high levels of the virus "in raw milk from infected cows, and the extent of the spread of this virus in dairy cows, similar additional human cases could be identified," the CDC said.

However, "sporadic human infections with no ongoing spread will not change the CDC risk assessment for the US general public, which CDC considers to be low."

The latest case in Michigan was detected in "a worker on a dairy farm where H5N1 virus has been identified in cows," the agency said.

According to Michigan Health and Human Services, the worker had only mild symptoms and has recovered.

Two specimens were collected from the worker--one from the nose and the other from the eye--with only the eye specimen testing positive.

Additionally, "similar to the Texas case, the patient only reported eye symptoms," the CDC said.


																																						
    
     




																																			Chickens, cows, humans

As of Wednesday a total of 52 US herds were infected with bird flu across nine of the 50 states.

The US Department of Agriculture said it has identified spread between cows within the same herd and between dairies associated with cattle movements.

When treated, sick cows can recover "with little to no associated mortality," the department said in a statement in late April.

It added, "It is important to remember that thus far, we have not found changes to the virus that would make it more transmissible to humans and between people."

The USDA has made financial aid available to help affected farms, for example by providing protective equipment for their employees.

According to the CDC, "people with close or prolonged, unprotected exposures to infected birds or other animals (including livestock)... are at greater risk of infection."

Though the current H5N1 strain has killed millions of poultry during the present wave, affected cows have not fallen severely sick.

Cows and goats joined the list of victims in March, surprising experts because the animals were not thought to be susceptible to this type of influenza.

Virus fragments meanwhile have been found in pasteurized milk, but health authorities say milk sold in US stores is safe because pasteurization effectively kills the disease.

There is no evidence of human-to-human transmission at present but health officials fear that if the virus were to eventually spread widely it could mutate into a form that could pass between humans.

Avian influenza A(H5N1) first emerged in 1996 but since 2020, the number of outbreaks in birds has grown exponentially, alongside an increase in the number of infected mammals.
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Flower or power? Campaigners fear lithium mine could kill rare plant
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Delicate pink buds sway in the desert breeze, pregnant with yellow pompoms whose explosion will carpet the dusty corner of Nevada that is the only place on Earth where they exist.



										      
         
        
        
        

      

																																	Under their roots lie vast reserves of lithium, vital for the rechargeable electric car batteries that will reduce planet-heating pollution.

But campaigners fear the extraction of the precious metal could destroy the flower's tiny habitat.

"This mine is going to cause extinction," says Patrick Donnelly, an environmentalist who works at the Center for Biological Diversity, a non-governmental organization.

"They somehow claim that they're not harming the (plant). But can you imagine if someone built an open-pit mine 200 feet from your house? Wouldn't that affect your life profoundly?"

The plant in question is Tiehm's buckwheat.

There are only around 20,000 known specimens, growing in a few very specific places on a total surface area equivalent to around five soccer fields.

In 2022, the wildflower was classified as endangered by US federal authorities, with mining cited as a major threat to its survival.

The plant and the lithium reserve on which it grows embody one of the key challenges and contradictions of the global climate struggle: how much damage can we inflict on the natural world as we seek to halt or reverse the problems we have already created?
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'Coexist'

Bernard Rowe, boss of Australian miner Ioneer, which holds the mineral rights to the area, says the lithium produced at Rhyolite Ridge "will be sufficient to provide batteries for about 370,000 vehicles" a year.

"We'll do that year-on-year for 26 years," he said.


																																						
    
     




																																			Those nearly 10 million vehicles will go a long way towards meeting the goal President Joe Biden has set of cutting down the nation's fleet of gas-guzzlers as a way to slash US production of planet-warming pollutants.

So-called zero-emission cars make up around 7.5 percent of new vehicle sales in the United States today--more than double the percentage just a few years earlier.

In California, the figure is more than 20 percent.

And while expansion in the sector has slowed, the category remains the fastest-growing, according to Kelley Blue Book.
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And it's not only in the United States: Global demand for lithium will increase five to seven times by 2030, according to the International Energy Agency.

The difficulty for US manufacturers is that much of the world's lithium supply is dominated by strategic rival China, as well as Australia and Chile.

"The United States has very, very little domestic production," said Rowe.

"So it's important to develop a domestic supply chain to allow for that energy transition, and Rhyolite Ridge will be an integral part of that."

Ioneer's plans show that over the years the mine is in operation--it is projected to start producing lithium in late 2027--around a fifth of the plant's habitat will be directly affected.

But the company, which has spent $2.5 million researching the plant, says mining will not affect its survival; it is already growing well in greenhouses and biologists think it can be replanted.


																																			"We're very confident that the mine and Tiehm's buckwheat can coexist," Rowe said.
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'Greenwashing'

Donnelly counters that Ioneer is "basically greenwashing extinction."

"They're saying. 'We're going to save this plant,' when actually they are going to send it to its doom," he said.

Under the company's plans, the strip mine will use hundreds of trucks, which Donnelly says will raise clouds of dust that will affect photosynthesis and harm the insects that pollinate the plants.

Ioneer says it has already planned mitigation methods, like dust curtains, and keeping the roads wet.

Still, Donnelly says, why not just move the mine? But Rowe counters that it's not as simple as just digging somewhere else.

Ioneer has invested $170 million since 2016 to demonstrate the feasibility of this site, which it believes is one of the best around.

"Many of these other deposits haven't had that amount of work, so they're not viable alternatives to a project like this," he said.
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The US Department of Energy has offered Ioneer a $700 million loan for the project, if the Bureau of Land Management signs off on an operating permit.

Donnelly insists the issue is not just the future of one obscure wildflower, but rather just one example of large-scale biodiversity loss that is threatening millions of plants and animals.

"If we solve the climate crisis, but we drive everything extinct while we do it, we're still going to lose our world," he said.
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Community science volunteers can set scientific world abuzz with new bumble bee sightings
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Community science volunteers--laypeople with an interest in bees and conservation--significantly contribute to the scientific knowledge of native bumble bees across Canada and the United States, finds a new study by York University.



										      
         
        
        
        

      

																																	
It is buzz-worthy confirmation that community science programs can play an important role in monitoring the changing distributions of bumble bees and more. Community scientists have importantly also detected several at-risk or endangered species in unexpected locations, including the rusty-patched bumble bee and the gypsy cuckoo bumble bee. Trained scientists often haven't seen some of the bees in years and these sightings can help them keep tabs on the species.

The paper, "Bumble Bee Watch community science program increase scientific understanding of an important pollinator group across Canada and the U.S.," appears in the journal PLOS ONE.

Up to a third of North American bumble bees are in decline, but the why of it is still fuzzy. Knowledge gaps about bumble bee stressors, ranges, population dynamics and preferred plants are prevalent.

"As scientists, we really value the contribution of community scientists and the breadth of data they are able to gather, including a wide range of locations and species. As scientists usually lack the resources and time to do this kind of field work over such a large geographic area, it really shines a spotlight on the importance of community science programs," says lead and corresponding author Victoria MacPhail, who conducted the research as part of her Ph.D. at York's Faculty of Environmental and Urban Change (EUC).


																																						
    
     




																																			Through the growing Bumble Bee Watch (BBW) program, community scientists have been the eyes on the ground for bee researchers. The volunteers have taken photos of bumble bees from every province, state and territory and upload them through the BBW website along with where they were spotted and plant information if known. Bee taxon experts verify the species of bee.

"The data collected by volunteers through Bumble Bee Watch was surprisingly more plentiful, robust and valuable than anticipated and we rely on that data to add to our current knowledge and to confirm other information," says MacPhail, who is also a former Bee Ecology, Evolution and Conservation coordinator at York.
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MacPhail completed the study along with York Associate Professor Sheila Colla of EUC and Senior Endangered Species Conservation Biologist Richard Hatfield of the Xerces Society for Invertebrate Conservation in the United States. They compared BBW data collected by community scientists with the Bumble Bees of North America (BBNA), data collected through traditional scientific methods, for all years available and specifically from 2010 to 2020.

The researchers found that the BBW covered as much ground geographically as the BBNA over all years--63 provinces, states and territories--and had information on 41 species compared to 48 in the BBNA.

Looking exclusively at the decade from 2010 to 2020, the BBW had data from an additional four provinces and states, and more information about 13 species than the BBNA.


																																			In terms of percentages, the BBW contributed 8.5% of overall records, but that increased to more than 25% during the specific decade being studied. Community scientists were able to confirm the prevalence of species as well as inform researchers of which species were inhabiting new locations.

They also contributed ecological information, such as species data for most of the bee species and unique plant genera. Knowing which flowers different types of bumble bees prefer is nothing to sneeze at as it can help prevent habitat loss and inform conservation management.

"While the BBW had fewer bee records than the BBNA database overall, it definitely helps to fill in data gaps and provide new information, and it complements traditional scientific methods," says Colla. "We found the BBW to be valuable as it bolsters our knowledge about habitat, species associations, distribution, and changes in population size, which helps to inform conservation management for bumble bees."

In addition, community science programs can bring awareness to the threats facing bumble bees and help mitigate species decline as they are already interested, engaged and documenting bees, their habitats and their locations.



																																																					
																				
																						More information:
												Victoria J. MacPhail et al, Bumble Bee Watch community science program increases scientific understanding of an important pollinator group across Canada and the USA, PLOS ONE (2024). DOI: 10.1371/journal.pone.0303335
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Proteins modified in lungs offer clues to biological functions of bromine
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Researchers at the Center for Research on Redox Processes in Biomedicine (Redoxome) in Brazil have identified extracellular matrix proteins modified by the action of hypobromous acid in normal and fibrotic lung tissues, suggesting a possible physiological role for protein bromination. This is the first study to identify brominated proteins in pulmonary fibrosis and non-fibrotic lung tissue.



										      
         
        
        
        

      

																																	
The extracellular matrix is a complex three-dimensional network of proteins and other macromolecules that binds and anchors cells to form tissues, performing vital functions for cellular support, intercellular communications and regulation of tissue development.

The study is published in the journal Redox Biology.

"This research showed that bromination occurs physiologically and that peroxidasin, the enzyme that catalyzes the formation of hypobromous acid, has other targets besides collagen, which was one of the most important questions in the field," said Litiele Cezar Cruz, first author of the article. She conducted the research during her postdoctoral studies under the supervision of Flavia Meotti, a professor at IQ-USP and a member of Redoxome.

Halogenation is a chemical reaction in which one or more atoms of a halogen (mainly fluorine, chlorine, bromine, or iodine) is added to a compound. Halogen modifications of biological molecules are increasingly recognized in several areas of biology, but their importance in the mammalian organism has not been widely studied.

The discovery of the role of bromide ions in the oxidative cross-linking of collagen IV within the extracellular matrix was the first evidence that bromine plays an essential role in living organisms.


																																						
    
     




																																			"We know more about chlorination, which depends on myeloperoxidase, an inflammatory enzyme. In general, this kind of disease-linked halogenation is more widely studied because inflammation is at the root of a great many diseases. Inflammatory diseases with myeloperoxidase activity tend to involve an increase in proteins with the addition of chlorine.

"This modification by bromine is very similar, as chlorine and bromine are very similar chemical elements, and the modification occurs in the same amino acids, including tyrosine. However, although plasma levels of bromine are a thousand times lower than levels of chlorine, the latter is not a good substrate for peroxidasin, and more hypobromous acid than hypochlorous acid is therefore produced in the extracellular matrix," Meotti explained.

Cruz set out to extend this knowledge by investigating the presence of bromotyrosine-modified proteins in samples of lung tissue obtained from healthy humans and patients with idiopathic pulmonary fibrosis. She also reanalyzed published lung tissue proteomics data. In both tissue samples and proteomics data, she found modifications in several extracellular membrane proteins, even in healthy lungs.



																																																					
																				
																						More information:
												Litiele Cezar Cruz et al, Identification of tyrosine brominated extracellular matrix proteins in normal and fibrotic lung tissues, Redox Biology (2024). DOI: 10.1016/j.redox.2024.103102
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      Technology

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


      
        Iron could be key to less expensive greener lithium-ion batteries, research finds
        What if a common element, rather than scarce expensive ones, was a key component in electric car batteries? A collaboration co-led by an Oregon State University chemistry researcher is hoping to spark a green battery revolution by showing that iron instead of cobalt and nickel can be used as a cathode material in lithium-ion batteries.

      

      
        High-frequency quantitative ultrasound imaging for cement paste can measure carbonation depth nondestructively
        A research team has introduced a new quantitative ultrasound (QUS) technology. This technology is capable of nondestructively measuring carbonation depth using high-frequency ultrasound signals (2.5 MHz). According to the research team, this marks the first time that the existing QUS method, generally used in a wide variety of clinical settings, has been successfully applied to the construction industry.

      

      
        Here's how machine learning can violate your privacy
        Machine learning has pushed the boundaries in several fields, including personalized medicine, self-driving cars and customized advertisements. Research has shown, however, that these systems memorize aspects of the data they were trained with in order to learn patterns, which raises concerns for privacy.

      

      
        Turning Australia into a green minerals powerhouse comes with risks
        Globalization is on shaky ground. As China rises, the United States and its allies are moving to reduce their reliance on the world's factory.

      

      
        New 3D polymeric structure combines lightweight properties with high energy density to enhance lithium metal batteries
        A research team has developed a three-dimensional polymeric structure, a lightweight structure that facilitates the transport of lithium (Li) ions. Their study was recently published in the journal Advanced Science.

      

      
        Using smart devices to schedule on-demand public transportation can save time and money
        Suburban residents often face challenges receiving reliable and accessible bus transit--riders often complain about infrequent schedules and long waiting times. Often, transit agencies are unable to provide additional buses because population density in such areas is usually low.

      

      
        Most recent cyber attacks on water systems won't be the last, says cybersecurity expert
        More government agencies are taking steps to shore up their cybersecurity measures. Earlier this week, the Environmental Protection Agency announced it would step up inspections of water facilities that may be vulnerable to cyberattacks.

      

      
        Carbon pricing and system reliability impacts pathways to universal electricity access in Africa
        There is a considerable gap in the rate of improvement in electricity access and where it needs to be to meet UN Sustainable Development Goal 7 (energy access for all). Under this "baseline scenario," several hundred million people are projected to still be without access in 2030 and 2035 without an acceleration of progress.

      

      
        Researchers detect hidden threats with advanced X-ray imaging
        Researchers have combined various X-ray imaging technologies to create multi-contrast images that can be used to detect threatening materials such as explosives in thousands of complicated scenarios. The new approach, which also leverages readily available machine learning procedures for materials classification, could be useful for security screening as well as applications in the life and physical sciences.

      

      
        System extracts spoken language from video recording, converts it to searchable text
        A new approach to searching through video content has been developed by a team in South Korea. The system, described in the International Journal of Computational Vision and Robotics, extracts spoken word from a video recording, converts it to text, and then makes that text searchable. Importantly, the system thus does not rely on embedded keywords nor curated tags or hashtags to be associated with the video content.

      

      
        Interdisciplinary group suggests guidelines for the use of AI in science
        Artificial intelligence (AI) generates texts, videos and images that can hardly be distinguished from those of humans--with the result that we often no longer know what is real. Researchers and scientists are increasingly being supported by AI. Therefore, an international task force has now developed principles for the use of AI in research to ensure trust in science.

      

      
        Breakthrough process creates next generation of powered wearable fibers
        Researchers from the Johns Hopkins Applied Physics Laboratory (APL) in Laurel, Maryland, have established new, scalable methods of developing battery- and solar-powered fibers, making it theoretically possible for electrical energy to be harvested from, and stored in, the clothing people wear.

      

      
        Researchers provide a supply chain model to chart a pathway to next-gen biofuels
        From soil to sequestration, researchers at Princeton University and the Great Lakes Bioenergy Research Center have modeled what a supply chain for second-generation biofuels might look like in the midwestern United States.

      

      
        Power outages linked to heat and storms are rising, and low-income communities are most at risk
        Many Americans think of power outages as infrequent inconveniences, but that's quickly changing. Nationwide, major power outages have increased tenfold since 1980, largely because of an aging electrical grid and damage sustained from severe storms as the planet warms.

      

      
        Semiconductor advancement could lead to low-cost, flexible electronic devices
        The public's appetite for inexpensive and powerful electronic devices continues to grow. While silicon-based semiconductors have been key to satiating this demand, a superior alternative could be wide-bandgap semiconductors. These materials, which operate at higher temperatures and handle increased power loads, are unfortunately very expensive.

      

      
        A method to generate predictor circuits for the classification of tabular data
        Deep learning techniques have become increasingly advanced over the past few years, reaching human-level accuracy on a wide range of tasks, including image classification and natural language processing.

      

      
        Takeaways: How intelligence agencies' are cautiously embracing generative AI
        U.S. intelligence agencies are scrambling to embrace the AI revolution, convinced they'll otherwise be smothered in data as sensor-generated surveillance tech further blankets the planet. They also need to keep pace with competitors, who are already using AI to seed social media platforms with deepfakes.

      

      
        EV maker Tesla breaks ground on Megapack energy storage battery factory in Shanghai
        Electric vehicle maker Tesla has begun construction of a factory in Shanghai to make its Megapack energy storage batteries, Chinese state media reported Thursday.

      

      
        Europe's AI stars step out of US shadow
        Europe's artificial intelligence companies are dwarfed in wealth and cachet by US giants like OpenAI and Anthropic and their charismatic leaders.

      

      
        US lawmakers seek to clean up crypto regulation 'food fight'
        The US House of Representatives on Wednesday adopted a bill that would create a new legal framework for digital currencies, in a move cheered by crypto supporters but opposed by consumer groups who say it fails to protect investors.

      

      
        News Corp makes deal to let OpenAI use its content
        News Corp on Wednesday announced a deal to let ChatGPT-maker OpenAI use content from its publications in artificial intelligence products.

      

      
        Sony says focus is on creativity, with games, movies, music, sensors, IP, and not gadgets
        Japanese electronics and entertainment company Sony says it's focusing on creativity in movies, animation and video games, rather than old-fashioned gadgetry.

      

      
        S. Korea president announces record $19 bn plan to boost chip industry
        South Korean President Yoon Suk Yeol on Thursday announced a record $19-billion-dollar support plan for the country's crucial semiconductor industry.

      

      
        Top Apple exec acknowledges shortcomings in effort to bring competition in iPhone app payments
        Longtime Apple executive Phil Schiller on Wednesday acknowledged a court-ordered makeover of the U.S. payment system in its iPhone app store hasn't done much to increase competition--a shortcoming that could result in a federal judge demanding more changes.

      

      
        Nvidia's profit soars, underscoring its dominance in chips for artificial intelligence
        Nvidia on Wednesday overshot Wall Street estimates as its profit skyrocketed, bolstered by the chipmaking dominance that has made the company an icon of the artificial intelligence boom.
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Iron could be key to less expensive greener lithium-ion batteries, research finds
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What if a common element, rather than scarce expensive ones, was a key component in electric car batteries? A collaboration co-led by an Oregon State University chemistry researcher is hoping to spark a green battery revolution by showing that iron instead of cobalt and nickel can be used as a cathode material in lithium-ion batteries.


                                        
                                              
                                        
                                                                                                                                    
The findings, published in Science Advances, are important for multiple reasons, Oregon State's Xiulei "David" Ji notes.

"We've transformed the reactivity of iron metal, the cheapest metal commodity," he said. "Our electrode can offer a higher energy density than the state-of-the-art cathode materials in electric vehicles. And since we use iron, whose cost can be less than a dollar per kilogram--a small fraction of nickel and cobalt, which are indispensable in current high-energy lithium-ion batteries--the cost of our batteries is potentially much lower."

At present, the cathode represents 50% of the cost in making a lithium-ion battery cell, Ji said. Beyond economics, iron-based cathodes would allow for greater safety and sustainability, he added.

As more and more lithium-ion batteries are manufactured to electrify the transportation sector, global demand for nickel and cobalt has soared. Ji points out that in a matter of a couple of decades, predicted shortages in nickel and cobalt will put the brakes on battery production as it's currently done.

In addition, those elements' energy density is already being extended to its ceiling level--if it were pushed further, oxygen released during charging could cause batteries to ignite--plus cobalt is toxic, meaning it can contaminate ecosystems and water sources if it leaches out of landfills.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Put it all together, Ji said, and it's easy to understand the global quest for new, more sustainable battery chemistries.

A battery stores power in the form of chemical energy and through reactions converts it to the electrical energy needed to power vehicles as well as cellphones, laptops and many other devices and machines. There are multiple types of batteries, but most of them work the same basic way and contain the same basic components.

A battery consists of two electrodes--the anode and cathode, typically made of different materials--as well as a separator and electrolyte, a chemical medium that allows for the flow of electrical charge. During battery discharge, electrons flow from the anode into an external circuit and then collect at the cathode.

In a lithium-ion battery, as its name suggests, a charge is carried via lithium ions as they move through the electrolyte from the anode to the cathode during discharge, and back again during recharging.

"Our iron-based cathode will not be limited by a shortage of resources," said Ji, explaining that iron, in addition to being the most common element on Earth as measured by mass, is the fourth-most abundant element in the Earth's crust. "We will not run out of iron 'til the sun turns into a red giant."

Ji and collaborators from multiple universities and national laboratories increased the reactivity of iron in their cathode by designing a chemical environment based on a blend of fluorine and phosphate anions--ions that are negatively charged.


                                                                                                                                            The blend, thoroughly mixed as a solid solution, allows for the reversible conversion--meaning the battery can be recharged--of a fine mixture of iron powder, lithium fluoride and lithium phosphate into iron salts.

"We've demonstrated that the materials design with anions can break the ceiling of energy density for batteries that are more sustainable and cost less," Ji said.

"We're not using some more expensive salt in conjunction with iron--just those the battery industry has been using and then iron powder. To put this new cathode in applications, one needs to change nothing else--no new anodes, no new production lines, no new design of the battery. We are just replacing one thing, the cathode."

Storage efficiency still needs to be improved, Ji said. Right now, not all of the electricity put into the battery during charging is available for use upon discharge. When those improvements are made, and Ji expects they will be, the result will be a battery that works much better than ones currently in use while costing less and being greener.

"If there is investment in this technology, it shouldn't take long for it to be commercially available," Ji said. "We need the visionaries of the industry to allocate resources to this emerging field. The world can have a cathode industry based on a metal that's almost free compared to cobalt and nickel. And while you have to work really hard to recycle cobalt and nickel, you don't even have to recycle iron--it just turns into rust if you let it go."

The research was co-led by Tongchao Liu of Argonne National Laboratory and included Oregon State's Mingliang Yu, Min Soo Jung and Sean Sandstrom.

Scientists from Vanderbilt University, Stanford University, the University of Maryland, Lawrence Berkeley National Laboratory and the SLAC National Accelerator Laboratory also contributed.
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High-frequency quantitative ultrasound imaging for cement paste can measure carbonation depth nondestructively
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A research team has introduced a new quantitative ultrasound (QUS) technology. This technology is capable of nondestructively measuring carbonation depth using high-frequency ultrasound signals (2.5 MHz). According to the research team, this marks the first time that the existing QUS method, generally used in a wide variety of clinical settings, has been successfully applied to the construction industry.


                                        
                                              
                                        
                                                                                    
Their findings have been published in Cement and Concrete Research.

Concrete carbonation involves the capture of atmospheric CO2 and trapping it in concrete structures, making it a crucial technology for achieving carbon neutrality in the construction industry. Until now, measuring the microstructure changes associated with carbonation has relied on destructive methods due to the difficulty of assessing it using the existing nondestructive technique.

By analyzing ultrasonic scattering and attenuation characteristics of materials from collected ultrasonic signals and converting them into images, the team, led by Professor Gun Kim in the Department of Civil, Urban, Earth, and Environmental Engineering at UNIST, succeeded in detecting microstructural changes, specifically the carbonation depth, with an error margin of only about 1 mm compared to results obtained through the phenolphthalein indicator method, a traditional destructive testing approach.

This breakthrough demonstrates the feasibility of non-destructively measuring carbonation depth with pinpoint accuracy.

Typically, universal ultrasound imaging examinations require expert interpretation due to inherent resolution limitations. However, the developed technology utilizes quantitative indicators specific to the material to construct image pixels, enabling even inexperienced individuals to easily identify structural changes in materials.

Professor Kim Gun commented, "This study is groundbreaking in demonstrating the applicability of quantitative ultrasound imaging technology from the biomedical field to the construction sector. The potential applications of this technology are vast, ranging from predicting the lifespan of automobile batteries to precise visualization of cancer tissues in future research endeavors."
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												Seungo Baek et al, Can carbonation depth be measured in a nondestructive way? High-frequency quantitative ultrasound imaging for cement paste, Cement and Concrete Research (2024). DOI: 10.1016/j.cemconres.2024.107519
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Machine learning has pushed the boundaries in several fields, including personalized medicine, self-driving cars and customized advertisements. Research has shown, however, that these systems memorize aspects of the data they were trained with in order to learn patterns, which raises concerns for privacy.



                                        
                                              
                                        
                                                                                                                                    
In statistics and machine learning, the goal is to learn from past data to make new predictions or inferences about future data. In order to achieve this goal, the statistician or machine learning expert selects a model to capture the suspected patterns in the data. A model applies a simplifying structure to the data, which makes it possible to learn patterns and make predictions.

Complex machine learning models have some inherent pros and cons. On the positive side, they can learn much more complex patterns and work with richer datasets for tasks such as image recognition and predicting how a specific person will respond to a treatment.

However, they also have the risk of overfitting to the data. This means that they make accurate predictions about the data they were trained with but start to learn additional aspects of the data that are not directly related to the task at hand. This leads to models that aren't generalized, meaning they perform poorly on new data that is the same type but not exactly the same as the training data.

While there are techniques to address the predictive error associated with overfitting, there are also privacy concerns from being able to learn so much from the data.


                                                                                                        
    
        
        
        
    

                                                                                                                                            How machine learning algorithms make inferences

Each model has a certain number of parameters. A parameter is an element of a model that can be changed. Each parameter has a value, or setting, that the model derives from the training data. Parameters can be thought of as the different knobs that can be turned to affect the performance of the algorithm. While a straight-line pattern has only two knobs, the slope and intercept, machine learning models have a great many parameters. For example, the language model GPT-3, has 175 billion.



    
    
    
        
        
    
         
             
         

        The basics of machine learning explained.
  

In order to choose the parameters, machine learning methods use training data with the goal of minimizing the predictive error on the training data. For example, if the goal is to predict whether a person would respond well to a certain medical treatment based on their medical history, the machine learning model would make predictions about the data where the model's developers know whether someone responded well or poorly. The model is rewarded for predictions that are correct and penalized for incorrect predictions, which leads the algorithm to adjust its parameters--that is, turn some of the "knobs"--and try again.

To avoid overfitting the training data, machine learning models are checked against a validation dataset as well. The validation dataset is a separate dataset that is not used in the training process. By checking the machine learning model's performance on this validation dataset, developers can ensure that the model is able to generalize its learning beyond the training data, avoiding overfitting.

While this process succeeds at ensuring good performance of the machine learning model, it does not directly prevent the machine learning model from memorizing information in the training data.


                                                                                                                                            Privacy concerns

Because of the large number of parameters in machine learning models, there is a potential that the machine learning method memorizes some data it was trained on. In fact, this is a widespread phenomenon, and users can extract the memorized data from the machine learning model by using queries tailored to get the data.

If the training data contains sensitive information, such as medical or genomic data, then the privacy of the people whose data was used to train the model could be compromised. Recent research showed that it is actually necessary for machine learning models to memorize aspects of the training data in order to get optimal performance solving certain problems. This indicates that there may be a fundamental trade-off between the performance of a machine learning method and privacy.

Machine learning models also make it possible to predict sensitive information using seemingly nonsensitive data. For example, Target was able to predict which customers were likely pregnant by analyzing purchasing habits of customers who registered with the Target baby registry. Once the model was trained on this dataset, it was able to send pregnancy-related advertisements to customers it suspected were pregnant because they purchased items such as supplements or unscented lotions.



    
    
    
        
        
    
         
             
         

        Differential privacy is a method for protecting people's privacy when their data is included in large datasets.
  

 Is privacy protection even possible?

While there have been many proposed methods to reduce memorization in machine learning methods, most have been largely ineffective. Currently, the most promising solution to this problem is to ensure a mathematical limit on the privacy risk.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The state-of-the-art method for formal privacy protection is differential privacy. Differential privacy requires that a machine learning model does not change much if one individual's data is changed in the training dataset. Differential privacy methods achieve this guarantee by introducing additional randomness into the algorithm learning that "covers up" the contribution of any particular individual. Once a method is protected with differential privacy, no possible attack can violate that privacy guarantee.

Even if a machine learning model is trained using differential privacy, however, that does not prevent it from making sensitive inferences such as in the Target example. To prevent these privacy violations, all data transmitted to the organization needs to be protected. This approach is called local differential privacy, and Apple and Google have implemented it.

Because differential privacy limits how much the machine learning model can depend on one individual's data, this prevents memorization. Unfortunately, it also limits the performance of the machine learning methods. Because of this trade-off, there are critiques on the usefulness of differential privacy, since it often results in a significant drop in performance.

Going forward

Due to the tension between inferential learning and privacy concerns, there is ultimately a societal question of which is more important in which contexts. When data does not contain sensitive information, it is easy to recommend using the most powerful machine learning methods available.

When working with sensitive data, however, it is important to weigh the consequences of privacy leaks, and it may be necessary to sacrifice some machine learning performance in order to protect the privacy of the people whose data trained the model.



                                                                                                                                                                            
                                        											
										                                            
                                                                                                                            
                                                

This article is republished from The Conversation under a Creative Commons license. Read the original article.[image: The Conversation]
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Globalization is on shaky ground. As China rises, the United States and its allies are moving to reduce their reliance on the world's factory.



                                        
                                              
                                        
                                                                                                                                    
The rivalry between the US and China is wide-ranging, from competition in technology over silicon chips and artificial intelligence to the critical minerals essential for green energy technologies such as grid batteries, wind turbines and electric vehicles.

At present, China dominates critical minerals. Beijing has secured supplies of rare earth elements and lithium, which have enabled it to take the lead in many green tech sectors, from solar to EVs. This has heightened geopolitical volatility.

But it also offers Australia a new pathway to export success--as well as fresh risks. A key part of the government's flagship Future Made in Australia Act is an effort to fast-track mining of critical minerals--elements such as cobalt and lithium essential to the green energy transition.

That's great. But who will buy them? If tensions between the US and China force us to pick a side, we might not be able to export our wealth of critical minerals to China, our largest customer.

What's so important about Australia's critical minerals?

Thermal and metallurgical coal, iron ore and gold have long dominated our mining exports. But this is changing. Under Australian soils are some of the world's largest recoverable critical mineral deposits, including cobalt, lithium, manganese, rare earth elements, tungsten and vanadium.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Two years ago, the US government introduced the Inflation Reduction Act, an enormous stimulus bill aimed at speeding up the green transition. But it also contains nationalistic elements, prioritizing American industries, workers and technologies over foreign competitors. The US also spearheaded a new multilateral Minerals Security Partnership aimed at reducing reliance on China.

Australia is one of the few mineral suppliers in the partnership. Most members are on the demand side, each with distinct mineral priorities for their industrial, technological and defense needs.

On budget night last week, Treasurer Jim Chalmers said the A$22.7 billion Future Made in Australia package "will help make us an indispensable part of the global economy."

The framing is clear: Australia will mine and supply critical minerals for nations such as America, which is increasingly integrating us into its plans to reduce reliance on China.

About $7 billion of the Future Made funding will go to downstream refining and processing of the 31 critical minerals we have in deposits worth mining over the medium term.


                                                                                                                                            These plans do not stand alone. They're in part a response to other nation's plans to boost processing and production, especially America, which will need reliable mineral sources to go green.

Who else is rich in critical minerals? Other middle-power, mineral-rich countries such as Argentina, Chile, Indonesia and Malaysia. These nations, by contrast, do not align their interests as closely with US strategies as Australia does.

China plays a critical role here as a technology and investment partner, enabling these nations to keep a larger share of economic benefits.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Mineral-rich countries in Africa and other parts of the global south are focused on attracting investment for mineral extraction and mining to achieve immediate economic returns and infrastructure development. Here, too, China has secured access to many important mines in these regions.

Both groups are competitors to Australia.

Over the past two decades, China has secured diverse sources of minerals and developed advanced mineral recycling technologies to reduce its reliance on the global supply of these resources.

It has also advanced its processing capabilities for most of these minerals.

China's dominance of downstream green tech sectors has given it overcapacity. This enables Beijing to use its market power to significantly influence global supplies of critical minerals.

In response, nations like the US have slapped tariffs on Chinese electric vehicles and batteries.


                                                                                                                                            The risk for Australia

Politically, Australia's decision to align closely with the US on critical minerals presents substantial risks.

For instance, to qualify for US government green subsidies, Australian mining companies must ensure Chinese companies or funds hold less than 25% ownership. The world's largest hard-rock lithium mine, Greenbushes in Western Australia, is 26% owned by China's Tianqi Lithium Energy.

As a result, such mining firms are having to reassess their relationship with Chinese companies and entities.

Chinese battery giants such as CATL and BYD that have partnerships or supply deals with Australian miners may respond by shifting their sourcing

For decades, Australia has tried to walk a tightrope between America, our military backer, and China, our top customer for minerals and ore. This is becoming less and less possible, as US-China tensions increase.

If Australia has to pick a side and decouple from China, it will hit our export revenues hard. Finding alternative markets with ore-processing capacities comparable to China's will be challenging.

China remains a key export destination for Australia's critical minerals. For instance, 97% of its lithium is exported to China. Lithium exports earned A$11.7 billion in the first half of 2023. Lithium has now overtaken liquefied natural gas (LNG) as Australia's second-biggest export to China by revenue, behind iron ore.

What about processing the minerals here? To match China here would require massive investment, a large skilled workforce, huge scale and prolonged effort.

And even if we do, we might end up stuck being able to export these minerals to America and other partnership nations only when supplies from China are disrupted. If that happens, we might be confined to a niche role.

Can we think differently?

So what should we do? Rather than just competing for a share of green manufacturing, Australia should focus on developing enabling technologies, such as automated production lines and robotics for solar panel and battery manufacturing, as well as next-generation fireproof battery materials.

If the government takes the lead on building shared-use infrastructure such as laboratory facilities, transport and mineral processing hubs, it will help attract investors, inventors and entrepreneurs by reducing upfront capital costs and operational risks.

Success in these general-purpose technologies will position Australia as a unique and irreplaceable player in the global critical mineral supply chain.



                                                                                                                                                                            
                                        											
										                                            
                                                                                                                            
                                                

This article is republished from The Conversation under a Creative Commons license. Read the original article.[image: The Conversation]


                                            
                                                                                
                                        
                                        
                                            
                                                Citation:
                                                Turning Australia into a green minerals powerhouse comes with risks (2024, May 23)
                                                retrieved 23 May 2024
                                                from https://techxplore.com/news/2024-05-australia-green-minerals-powerhouse.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/2024-05-australia-green-minerals-powerhouse.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



New 3D polymeric structure combines lightweight properties with high energy density to enhance lithium metal batteries
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                Schematic representation of the internal geometry of the hybrid structure after lithium electrodeposition. Credit: POSTECH
            
        

    


A research team has developed a three-dimensional polymeric structure, a lightweight structure that facilitates the transport of lithium (Li) ions. Their study was recently published in the journal Advanced Science.



                                        
                                              
                                        
                                                                                                                                    Battery technology used in electronic devices such as electric vehicles and smartphones continues to evolve. Notably, lithium metal anodes have an energy capacity of 3,860 mAh/g, more than 10 times that of currently commercialized graphite anodes. Lithium metal anodes can store more energy in a smaller space and, unlike graphite or silicon, can directly participate in electrochemical reactions as electrodes.

However, during the charging and discharging process, the uneven distribution of lithium ions creates areas known as "dead Li," which reduce the battery's capacity and performance. Additionally, when lithium grows in one direction, it can reach the cathode on the opposite side, causing an internal short circuit.

Although recent research has focused on optimizing lithium transport in three-dimensional structures, most of these structures rely on heavy metals, significantly compromising the battery's energy density per weight.

To address this issue, the team developed a hybrid porous structure using polyvinyl alcohol, a lightweight polymer with high affinity for lithium ions, combined with single-walled carbon nanotubes and nanocarbon spheres.


                                                                                                        
    
        
        
        
    

                                                                                                                                            This structure is more than five times lighter than the copper (Cu) collectors typically used in battery anodes and has a high affinity for lithium ions, facilitating their migration through the spaces in the three-dimensional porous structure and enabling uniform lithium electrodeposition.

In experiments, lithium metal anode batteries incorporating the team's three-dimensional structure demonstrated high stability after over 200 charge-discharge cycles and achieved a high energy density of 344 Wh/kg (energy to total cell weight). Notably, these experiments were conducted using pouch cells, which are representative of actual industrial applications, rather than lab-scale coin cells, highlighting the technology's strong potential for commercialization.

The research was performed by Professor Soojin Park and Dong-Yeob Han, a Ph.D. candidate, from the Department of Chemistry at Pohang University of Science and Technology (POSTECH) in collaboration with Dr. Gyujin Song of Korea Institute of Energy Research (KIER) and a team of researchers at POSCO N.EX.T HUB.

Professor Park of POSTECH expressed the significance of the research by stating, "This research opens up new possibilities for maximizing the energy density of lithium metal batteries."

Dr. Song of the KIER emphasized, "This structure, which combines lightweight properties with high energy density, represents a breakthrough in future battery technology."
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Suburban residents often face challenges receiving reliable and accessible bus transit--riders often complain about infrequent schedules and long waiting times. Often, transit agencies are unable to provide additional buses because population density in such areas is usually low.


                                        
                                              
                                        
                                                                                                                                    
On-demand transit (ODT) is an innovative transportation approach that enhances the accessibility and quality of service while reducing operating costs.

Despite the rapid growth of ODT services in various cities across Canada and the United States, the mechanism of placing ride-requests with many ODT service providers remains reliant on mobile applications, telephone calls or websites.

But privacy concerns may lead passengers to be reluctant to use mobile applications for booking a ride. And individuals without access to phones face barriers in accessing these services.

Real-time information

Our research investigates the potential of ODT by simulating a novel configuration that uses smart devices installed at bus stops. Smart City Network (SCiNe) devices are used for local communication with passengers that also provide them with real-time information. Prototypes of SCiNe devices, developed by BusPas, Inc., have been installed at bus stops in Montreal and Laval, Que.

SCiNe devices provide useful information, such as estimated arrival time, potential delays and the number of passengers on transit services. Providing such real-time information can improve passenger satisfaction while enabling transit agencies to make data-driven decisions that optimize operations.

With such a proposed configuration, passengers at a bus stop equipped with a SCiNe use the device to request a ride. Upon receiving a request from the passenger, each SCiNe sends the transit agency information, including bus stop location, request time and destination location.

The agency also receives real-time data from the fleet of vehicles, mainly vans, traveling across the network. This data allows it to be continuously aware of the status of vehicles in terms of availability, current position, requested locations and routes.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Optimizing schedules and routes

The real-time data received from vehicles and SCiNes are transmitted to the dispatching algorithm.

The dispatching algorithm is responsible for dynamically matching passengers to available vehicles by taking different parameters into account such as wait and detour times. The algorithm also considers how two or multiple requests can be addressed simultaneously.

When allocating rides to passengers, the algorithm considers vehicle availability, the proximity of passenger location and the expected duration of the trip. Once a vehicle is assigned to a passenger, the algorithm determines the optimal route for the vehicle to reach them. In order to select the best route, it takes real-time traffic conditions, distance and estimated travel time into account.

The dispatching algorithm assigns vehicles to passengers, and passengers receive personalized information through the SCiNes, which includes the estimated waiting time. Vehicles also receive information on the passengers who need to be picked up and the bus stop locations.


                                                                                                                                            Implementing on-demand services

The proposed configuration was implemented to simulate ODT service for the first-mile, which is the initial leg of a commuter's journey. Terrebonne, a suburb of Montreal, was selected as the study area, and the proposed ODT service was compared with the existing bus transit service operating there.

Our simulation results suggest that if such an ODT service were available, transit users would result in reduced travel times compared to using a regular bus service. ODT streamlines getting around on public transit, making travel quicker and smoother.

Were such a system to be developed and adopted on a large scale, ODT could have a big impact on the organization and performance of suburban transit provision. Using innovative technologies, such as SCiNe devices and sophisticated dispatching algorithms, ODT offers a potential method to improve accessibility, reduce commute times and enhance the overall experience of transit users.
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Most recent cyber attacks on water systems won't be the last, says cybersecurity expert
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More government agencies are taking steps to shore up their cybersecurity measures. Earlier this week, the Environmental Protection Agency announced it would step up inspections of water facilities that may be vulnerable to cyberattacks.


                                        
                                              
                                        
                                                                                    Why are government agencies more at risk when it comes to cyberattacks and operational vulnerabilities?

Lee McKnight is an associate professor in the Syracuse University School of Information Studies (iSchool) whose research specialty includes cybersecurity.

"With state-sponsored actors taking advantage more frequently of outdated to non-existent water supply security practices, it is refreshing--like a glass of (clean) water--that the EPA and CISA have begun to raise the alarm. The fact that 70% of water systems upon inspection failed to demonstrate their ability to maintain basic cyberhygiene is regrettable, but far from shocking.

"It is overdue for the public and private sector organizations supplying and supporting water systems to take these threats seriously. Even if the nightmare worst case scenarios have not happened at scale, the entire sector has to prioritize cybersecurity, just as oil pipelines belatedly did after the successful ransomware attack on the Colonial Pipeline several years ago precipitated.

"In the case of water supplies, the risks are more local but can be no less devastating if their operational technology is breached.

"Sending the sector's IT workforce back to school--or at least scaling up online sector-specific training programs--is long overdue. Beyond 'IT' workers, the wider workforce must have more opportunities for training in basic cyberhygiene as well.

"Since now that it is widely known that cyber-attackers have a 70% probability of finding a soft target when going after a water system--unfortunately, we know the most recent successful cyberattacks on water systems will not be the last."
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Carbon pricing and system reliability impacts pathways to universal electricity access in Africa

                                        by                                         Centre for International Climate and Environmental Research (CICERO)                                    

                                    
									    

    
        
            [image: Carbon pricing and system reliability impacts pathways to universal electricity access in Africa]
             
                Mapped investment requirements to meet universal household electricity access. Panel a shows total investment requirements (scale capped at million US Dollars in each cell up to 2030 for Tier 3 demand under the Ref_central scenario. The investment requirements follow where the density of the population requiring access is highest Panel b shows investment requirements up to Tier 3 for the Ref_central scenario but per household. Here, the results are relatively uniform, with some variation based on country-specific factors such as grid coverage and composition, diesel fuel prices and electricity demand growth. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-48450-7
            
        

    


There is a considerable gap in the rate of improvement in electricity access and where it needs to be to meet UN Sustainable Development Goal 7 (energy access for all). Under this "baseline scenario," several hundred million people are projected to still be without access in 2030 and 2035 without an acceleration of progress.


                                        
                                              
                                        
                                                                                    
The reliability of existing and new connections is also a big problem: Existing electricity grids in sub-Saharan Africa in many countries are under strain, with poor reliability experienced by many and this seeing a reduction in the value of access.

The potential role of off-grid solar PV to meet these electricity access plans is potentially underestimated. A new technique that considers a wide range of country-specific factors can identify the places and different electricity demand levels for which off-grid PV is likely to be most cost competitive (useful additional info for policymakers, although these estimates exist already).

Two new aspects are not covered by existing work: reliability levels and carbon prices. Exploring policy interventions (e.g., factoring in a cost for poor reliability) reveals a huge expansion in the use of off-grid PV as the best option.

In addition, introducing a carbon price scheme (relevant for thinking about carbon credits as well as a carbon tax) sees a much greater uptake of off-grid PV in some parts of the continent.

Acknowledging that there is a significant heterogeneity between countries, and regions within countries, the new methods identify the thresholds at which policies might be effective in different parts of the continent.

The paper, "Carbon pricing and system reliability impacts on pathways to universal electricity access in Africa," was published in Nature Communications.
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                Researchers have shown that by combining X-ray imaging technologies, multiple contrast images (such as attenuation and dark field) containing complementary information can be attained and used to detect threatening materials hidden in bags and other complex scenarios. Credit: Thomas Partridge, University College London
            
        

    


Researchers have combined various X-ray imaging technologies to create multi-contrast images that can be used to detect threatening materials such as explosives in thousands of complicated scenarios. The new approach, which also leverages readily available machine learning procedures for materials classification, could be useful for security screening as well as applications in the life and physical sciences.


                                        
                                              
                                        
                                                                                                                                    
"This method is particularly well suited to discriminating objects with very similar elemental composition," said research team leader Thomas Partridge from University College London in the UK. "It could be used in airport security or any inline scanning operation to examine materials flagged as suspicious by an initial fast scan such as a traditional X-ray system."

In the journal Optica, the researchers show that the new approach was highly effective in accurately detecting and identifying explosives in almost 4,000 scans of threatening and non-threatening materials hidden inside bags or obscured by various types of objects. They achieved a near-perfect recall rate of 99.68%, with just one false negative, from the threat-bearing cases.

"Although more work is needed, this approach could also prove useful for medical imaging," said Partridge. "While traditional X-ray imaging struggles to separate healthy from diseased tissue, other studies have suggested that phase contrast imaging might be able to capture textures that could be used to distinguish healthy and benign tissues."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Unlocking material secrets

The X-ray machines found in airports or medical facilities are based on X-ray attenuation, which images the reduction in intensity in X-rays after they pass through a material. The new technique creates multi-contrast images by combining conventional X-ray attenuation data at various X-ray energies with X-ray phase information, which consists of refraction and dark-field channels.
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                The new technique produces multi-contrast images by combining conventional X-ray attenuation images at various X-ray energies (two energies shown on the top) with X-ray phase information, which consists of refraction and dark-field channels. This offers significantly better enhancement of textures and grains, as shown in the example composite image on the bottom, allowing the discrimination of materials with very similar elemental compositions. Credit: Thomas Partridge, University College London
            
        

    



"Many explosives and common everyday items are composed of primarily carbon, hydrogen, nitrogen and oxygen, a similarity that makes them difficult to separate with X-ray attenuation alone," said Partridge.

"The additional channels offer significantly better enhancement of edges as well as textures and grains of materials, allowing the discrimination of objects with very similar elemental compositions."

This work builds on previous efforts by the researchers to use multi-contrast X-ray phase enhanced imaging with machine learning approaches for threat detection with a smaller number of explosives and benign objects.

In the new experiment, they significantly scaled up the number of materials investigated and the number of imaging scenarios to better mimic real world situations. They also created a more effective scanning system with a resolution that could be changed by modifying the scanning speed and applied edge illumination phase contrast.

Edge illumination involves placing masks before and after the sample to create the sub-pixel X-ray "beamlets" needed to make the system sensitive to phase signals. One key advantage of this illumination approach is that it works with incoherent X-ray sources, widening its applicability.


                                                                                                                                            Since the increased complexity of the imaging scenarios required more sophisticated protocols, the researchers applied machine learning with a hierarchical architecture that separated the cluttering objects before distinguishing material types. This made it possible to rapidly discern subtle differences in shapes and textures to distinguish materials based on key identifying features.
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                The researchers tested the new technique with 19 threat materials and 56 non-threat materials, some of which are pictured. Credit: Thomas Partridge, University College London
            
        

    



Detecting threats

To test the new technique, they used 19 threat materials and 56 non-threat materials, all at three thicknesses and obscured by a range of cluttering objects such as brushes, facewipes, socks and other items passengers would have in a carry-on bag.

By using all the acquired contrast channels, the researchers demonstrated not just material discrimination but identification in some cases. Using deep learning to analyze the signals from the combination of X-ray contrasts provided very promising results, with just a single miss out of 313 threat cases.

The researchers say that translating this approach to a commercial setting would require improving the scanning speed through further optimization of the system. The robustness of material discrimination also needs to be tested on a larger set of data.

One area of active study for the team is combining the method with 3D computed tomography scanning, which is being explored for security purposes because of its ability to provide detailed, three-dimensional images of objects.



                                                                                                                                                                            
                                        											
																								More information:
												Tom Partridge et al, Multi-contrast x-ray identification of inhomogeneous materials and their discrimination through deep learning approaches, Optica (2024). DOI: 10.1364/OPTICA.507049
																								
																								

																							

                                        											
										                                            
                                                                                                                        
                                        
                                        
                                            
                                                Citation:
                                                Researchers detect hidden threats with advanced X-ray imaging (2024, May 23)
                                                retrieved 23 May 2024
                                                from https://techxplore.com/news/2024-05-hidden-threats-advanced-ray-imaging.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/2024-05-hidden-threats-advanced-ray-imaging.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



System extracts spoken language from video recording, converts it to searchable text
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A new approach to searching through video content has been developed by a team in South Korea. The system, described in the International Journal of Computational Vision and Robotics, extracts spoken word from a video recording, converts it to text, and then makes that text searchable. Importantly, the system thus does not rely on embedded keywords nor curated tags or hashtags to be associated with the video content.



                                        
                                              
                                        
                                                                                    The approach obviously relies on the dialogue or spoken commentary of an item being associated with the scenes in the video that users might wish to search. It is, of course, superfluous if the video has subtitles already baked in. Nevertheless, it will be a boon for users wishing to search the millions of hours of video available in databases, on streaming services, and elsewhere on the internet and could be used to help catalogue videos.

Kitae Hwang, In Hwan Jung, and Jae Moon Lee of the School of Computer Engineering at Hansung University in Seoul, have developed an Android app for use with appropriate smartphones. It is worth noting, however, that there is at least one other app with the same name, so should this app be made available in the Google Play Store for Android apps, it is likely to require a change of name.

The new app works by extracting audio from videos using the FFmpeg code and converting it into text in 10-second increments. This, the team explains, creates a searchable timeline for the video. Advanced speech recognition technology then generates a transcription of those audio segments, which are indexed on the video timeline.

For a 20-minute video, the process is complete in just two to three minutes and runs in the background while the video plays. The team points out that users can then search for specific terms and find all mentions in the video.

The app will have applications in education, news analysis, and other information-dense video where quick access to specific information is needed. For instance, students reviewing lecture recordings or journalists searching for specific statements in interviews could make use of this app. There are many more scenarios where it would be useful to be able to search video in this manner.
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Interdisciplinary group suggests guidelines for the use of AI in science
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                Urs Gasser is Dean of the TUM School of Social Sciences and Technology and Rector of the School of Public Policy. Together with an international working group, he has drawn up rules for the use of AI in science. Credit: Technical University Munich
            
        

    


Artificial intelligence (AI) generates texts, videos and images that can hardly be distinguished from those of humans--with the result that we often no longer know what is real. Researchers and scientists are increasingly being supported by AI. Therefore, an international task force has now developed principles for the use of AI in research to ensure trust in science.


                                        
                                              
                                        
                                                                                                                                    
Science thrives on reproducibility, transparency, and accountability, and trust in research stems in particular from the fact that results are valid regardless of the institution where they were produced. Furthermore, the underlying data of a study must be published, and researchers must take responsibility for their publications.

But what if AI is involved in the research? Experts have long used AI tools to design new molecules, evaluate complex data, and even generate research questions or prove a mathematical conjecture. AI is changing the face of research, and experts are debating whether the results can still be trusted.

Five principles should continue to ensure human responsibility in research, according to an interdisciplinary working group with members from politics, business, and academia who published an editorial in the latest issue of the journal Proceedings of the National Academies of Sciences. Urs Gasser, Professor for Public Policy, Governance and Innovative Technology at TUM, was one of the experts.

The recommendations in brief:


	Researchers should disclose the tools and algorithms they used and clearly identify the contributions of machines and humans.

	Researchers remain responsible for the accuracy of the data and the conclusions they draw from it, even if they have used AI analysis tools.

	AI-generated data must be labeled so that it cannot be confused with real-world data and observations.

	Experts must ensure that their findings are scientifically sound and do no harm. For example, the risk of the AI being "biased" by the training data used must be kept to a minimum.

	Finally, researchers, together with policymakers, civil society and business, should monitor the impact of AI and adapt methods and rules as necessary.



"Previous AI principles were primarily concerned with the development of AI. The principles that have now been developed focus on scientific applications and come at the right time. They have a signal effect for researchers across disciplines and sectors," explains Gasser.

The working group suggests that a new strategy council--based at the US National Academy of Sciences, Engineering and Medicine--should advise the scientific community.

"I hope that science academies in other countries--especially here in Europe--will take this up to further intensify the discussion on the responsible use of AI in research," says Gasser.
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Breakthrough process creates next generation of powered wearable fibers
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                Researchers cut and assembled tiny solar cells on thin, flexible circuit boards before sealing them in a protective polymer to create a fiber-like strand that was woven with nylon into a small textile. Credit: Johns Hopkins APL/Ed Whitman
            
        

    


Researchers from the Johns Hopkins Applied Physics Laboratory (APL) in Laurel, Maryland, have established new, scalable methods of developing battery- and solar-powered fibers, making it theoretically possible for electrical energy to be harvested from, and stored in, the clothing people wear.


                                        
                                              
                                        
                                                                                                                                    
These fibers could power high-performance wearable electronics that breathe, stretch and wash just like conventional textiles.

This development in fiber power sources--submillimeter-thin battery and photovoltaic strands that could be woven directly into fabrics--opens up a new world of wearable electronics and smart textiles.

Instead of carrying a heart monitor with bulky batteries, a patient could wear a shirt that has battery- and solar-powered fibers knit into it. Fiber-powered clothing could be heated to keep a person warm in cold environments, or laced with battery- and solar-powered fibers to provide soldiers with hands-free audio and video recording in the field.

"As demands for electronic textiles change, there is a need for smaller power sources that are reusable, durable and stretchable," said Konstantinos Gerasopoulos, assistant program manager for physics, electronic materials and devices at APL and lead investigator of this project.

"Our vision is to develop solar harvesting fibers that can convert sunlight to electricity and battery fibers that can store the generated electricity in the textile."



    
    
    
        
        
    
         
             
         

        Battery- and solar-powered fibers could be woven directly into fabric to harvest and store electrical energy right from the textile. Credit: Johns Hopkins APL/Emma Curran/Kai Stone
  

Stretching the limits

Manufacturing and design have limited the scalability and performance of fiber batteries. Industrial textile equipment has been used to manufacture fiber batteries, but its massive scale limits its use to specialized facilities that are not compatible with the battery industry. Standard fiber batteries also suffer from lower performance because the electrodes are commonly twisted together, which renders most of the electrode surface inactive.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Now, in a study published in Advanced Materials Technologies, APL scientists have demonstrated a novel method to scale up fiber battery fabrication.

Rather than using textile equipment, the APL team customized battery equipment to achieve the thinness required for fiber batteries. This strategy, including the creation of customized roll-to-roll setups, made the process portable and suitable for large-scale production. All the equipment needed to create the fiber batteries could fit in a small room.

"We were always designing with roll-to-roll compatibility in mind," said Rachel Altmaier, the paper's lead author. "We need to be able to run all of our processes continuously or else what we develop isn't relevant. This process could be dropped into an existing manufacturing line."

The batteries are made of flat strips of anode and cathode electrodes and a polymer separator that are fed together into a heated roll press and laminated into a stacked design. The construction is similar to that of conventional pouch cells--think cell phone batteries--and provides stronger power and performance than standard fiber batteries. The stack is then laser-cut into a fiber-like strand roughly 700 micrometers wide--about the width of five human hairs.

This marks the first use of laser cutting on a full battery stack and demonstrates the method's viability for customizing battery size and maintaining performance. The cutting system's quickness also makes it scalable.
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                APL researchers customized battery equipment to achieve the thinness required for fiber batteries. The fiber-like battery strand is roughly 700 micrometers wide--about the width of five human hairs. Credit: Johns Hopkins APL/Ed Whitman
            
        

    



"We can process 100 meters of total fiber in a little over five hours," said Jason Tiffany, an engineer at APL and co-author on the paper. "With our process, we can make the fibers smaller and more energy dense, which could open even more opportunities for textile applications."


                                                                                                                                            The fiber battery work adds to the team's technology toolbox, which has included the development of a flexible lithium-ion battery that can operate under extreme conditions, as well as safe, fast-charging batteries.

In a second paper also published in Advanced Functional Materials, the APL team also addressed the challenge of making scalable, high-performing fibers that can harvest light and convert it into electricity.

"Just like with the battery fibers, we were inspired by conventional solar cell technology that is very efficient and robust," said Gerasopoulos. "We asked, how can we turn these power sources into fibers?"

"The biggest challenge with current solar cell technology is its rigidity," said Michael Jin, lead author of the solar cell paper. "You can imagine shrinking solar panels, like those on a rooftop, into a tiny solar fiber is very challenging."

To overcome this challenge, the team leveraged a specific type of solar cell that has both positive and negative terminals on the back side in a finger-like pattern. Starting from this cell, the researchers cut and assembled tiny solar cells on thin, flexible circuit boards before sealing them in a protective polymer to create a fiber-like strand. The solar cells are so small they could fit between the ridges of a fingerprint.

"We used standard microelectronics fabrication processes to develop a novel approach that has transformed current rigid solar cell technology into flexible and durable fibers," Jin said. "Even after bending the fiber 8,000 times, we saw no change in its performance."


                                                                                                        
    
        
        
        
    

                                                                                                                                            To further test the robustness of these fibers, the team continuously exposed them to light in the lab, simulating the total sunlight hours that Washington Dulles International Airport experiences in a typical spring month. Still, the fiber efficiency remained unchanged.

In a proof of concept, the researchers used a custom-built mini loom to weave nylon and solar cell fibers into a small textile. The swatch of fibers was placed under a lamp and attached to a small circuit board and an LED blinker, and within seconds, the strip powered the blinker's flashing red light.

The method used to assemble and encapsulate the solar cells onto fiber substrates is also extensible to other sources. Instead of solar cells, it could be sensors, LEDs or batteries mounted onto the surface of flexible fibers, which could generate numerous functionalities.

"Our team continues to look for ways to create the most effective, resilient, cutting-edge power sources," said Jeff Maranchi, research program area manager in APL's Research and Exploratory Development Department.

"Textiles that integrate light energy harvesting and battery fibers could revolutionize what wearables today can achieve. Very soon, these fibers will enable distributed fabric-based power, heating, communications and sensing while providing the comfort and ease of regular textiles."



                                                                                                                                                                            
                                        											
																								More information:
												Rachel A. Altmaier et al, High-Linear-Energy Layered Fiber Batteries Using Roll-to-Roll Lamination and Laser Cutting, Advanced Materials Technologies (2024). DOI: 10.1002/admt.202400417

Michael H.-C. Jin et al, Scalable Crystalline Silicon Photovoltaic Fibers for Electronic Textile Applications, Advanced Functional Materials (2024). DOI: 10.1002/adfm.202402350
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                Material flow through the biofuel supply chain network. Modeling notation showing the potential ways biomass i [?] IF, intermediates i [?] IID, byproducts i [?] IB and biofuel i [?] IP flow through the three types of node in the biofuel supply chain. Credit: Nature Energy (2024). DOI: 10.1038/s41560-024-01532-8
            
        

    


From soil to sequestration, researchers at Princeton University and the Great Lakes Bioenergy Research Center have modeled what a supply chain for second-generation biofuels might look like in the midwestern United States.


                                        
                                              
                                        
                                                                                                                                    
These next-generation biofuels are emerging as a more sustainable substitute for fossil fuel-derived gasoline and diesel that, if carefully managed, could remove more greenhouse gases from the atmosphere than they emit over the course of their lifecycle.

And unlike conventional or first-generation biofuels, which are produced from crops like corn and sugarcane that could otherwise be used for food, second-generation biofuels are derived from agricultural waste or non-food crops grown on low productivity or recently abandoned land.

Yet, as a still-nascent technology, these next-generation fuels must contend with considerable uncertainty about their role in a low-carbon energy future.

Previous studies on biofuels tend toward two extremes, either focusing on the "bio"--incorporating crop growth, productivity, and land use data without considering downstream supply chain concerns in detail--or the "fuels"--mapping out a supply chain and biorefinery design using overly simplistic land and crop data.

The Princeton study unites the two perspectives to provide a more comprehensive forecast of a supply chain for biofuels across an eight-state region in the Midwest, grounded in highly detailed data. Their findings were published May 22 in Nature Energy.

"What we're doing with this study is bringing together two different approaches to studying biofuels," said Christos Maravelias, the Anderson Family Professor of Energy and the Environment and professor of chemical and biological engineering. "A lot of high-quality data at fine spatial scales went into our analyses, giving us a much more holistic view of these systems."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Optimization from crop growth to sequestration site

Supply chains for biofuels are complex. Feedstocks for biofuels must be grown and harvested from a fragmented network of land. Those feedstocks must then be transported to a centrally located refinery. At the refinery, several different technologies could convert the plant matter into liquid biofuel, and any carbon emissions produced through the conversion process can be captured and subsequently sequestered offsite.

Consequently, decisions made at every point along the supply chain could result in systems with widely diverging costs and emissions impacts, from the crop chosen as a feedstock to the distance between field and refinery and the technology used to convert the plant into biofuels.

"Even seemingly isolated or unrelated decisions, like how much incentive you plan to provide for carbon capture or which conversion technology you favor, can have dramatic impacts on the landscape design of a bioeconomy," said co-author Caleb Geissler, a graduate student in chemical and biological engineering.

Thus, Geissler said, the optimal landscape design depends on the starting goals: what quantity of biofuels should be produced, at what cost, and at what carbon intensity?

While the researchers cautioned that their model was not designed specifically as a decision-making tool, Maravelias said it provides valuable insights into the economics and environmental impacts of a future bioeconomy. And since second-generation biofuels have yet to achieve widespread commercialization, proactive research now can inform efforts to ensure the fuels are meaningfully implemented into the future energy system.

"The model accounts for all the components of the system, so we can use it to answer many different types of questions," said Maravelias. "We can use it to identify the optimal way to produce a certain quantity of biofuels while minimizing economic costs. We can use it to identify the system that produces the same amount of fuel while minimizing environmental impacts. Or we could have it design a system that strikes some balance between the two."


                                                                                                                                            Highlighting the impact of policy

Using their model, the research team could also probe the role of policy incentives in shaping the preferred technologies and emissions impact of a biofuels supply chain.

For instance, the team found that the 45Q tax credit for carbon capture, which provides $85 per ton of sequestered carbon, sufficiently incentivized carbon capture across the system. However, tax credit values below $60 per ton of carbon--the 45Q tax credit was only worth $50 prior to the Inflation Reduction Act of 2022--were insufficient to drive investment in carbon capture and sequestration.

In this case, the system generated rather than removed carbon emissions, though it still produced far fewer emissions compared to today's fossil fuels.

"Even if the value of an incentive changes, we still wanted our results to be informative," said Geissler. "It's also a way to inform policymakers about how varying incentives support different technologies and configurations for the system."

And while current incentive schemes only assign a monetary value for the carbon captured at the refinery itself, the researchers also modeled alternative scenarios that sought to minimize emissions from the entire supply chain, including both direct emissions from transportation and indirect emissions embodied in the electricity used to power the system.


                                                                                                        
    
        
        
        
    

                                                                                                                                            These alternative scenarios highlighted even more tradeoffs. The tax credit would have to be worth at least $79 a ton to begin incentivizing carbon capture at the refinery and worth around $100 per ton for carbon capture to be installed at every refinery. Below those values, it would often be more cost effective to reduce transportation and offset emissions from purchased electricity before investing in carbon capture.

The researchers even charted pathways that mitigated carbon emissions beyond financial incentives, using site-specific soil carbon sequestration potentials and management decisions, such as whether to fertilize, to yield a landscape design with the greatest overall environmental benefits.

"Because these next-generation biofuels are still emerging as a technology, the model we developed allows us to make sure we're designing these systems properly," Maravelias said. "It's important to have as much information as possible now, before we lock ourselves into less-than-ideal technologies and system configurations."
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            [image: Power outages linked to heat and storms are rising, and low-income communities are most at risk]
             
                Social vulnerability and heat-driven power outages from 2017 to 2020 in New York City. Higher social vulnerability scores indicate greater vulnerability. Nina Flores. Credit: PLOS Climate (2024). DOI: 10.1371/journal.pclm.0000364
            
        

    


Many Americans think of power outages as infrequent inconveniences, but that's quickly changing. Nationwide, major power outages have increased tenfold since 1980, largely because of an aging electrical grid and damage sustained from severe storms as the planet warms.



                                        
                                              
                                        
                                                                                                                                    
At the same time, electricity demand is rising as the population grows and an increasing number of people use electricity to cool and heat their homes, cook their meals and power their cars. A growing number of Americans also rely on electricity-powered medical equipment, such as oxygen concentrators to help with breathing, lifts for movement and infusion pumps to deliver medications and fluids to their bodies.

For older adults and others with health conditions, a loss of power may be more than an inconvenience. It can be life-threatening.

We study environmental health, including the effects of extreme heat and storms on people. In a new study, we analyzed data from New York City and the surrounding area to understand how severe weather drives power outages and who is most at risk, particularly in urban areas.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Low-income communities often at highest risk

How quickly power returns in a community is often shaped by history.

Discriminatory practices such as redlining and zoning, which prevented nonwhite residents from obtaining mortgages or owning homes in certain areas, left marginalized groups living in more disaster-prone areas with poorer quality infrastructure. Studies show that both factors make these communities more likely to experience prolonged power outages.

Current policies can also exacerbate outages for these populations. For example, many electric utilities prioritize power restoration to regions with community assets, such as mass transit, hospitals, police or fire stations, and sewage and water stations, as well as regions with larger populations.

Though these guidelines appear neutral, they can inadvertently prolong outages for less populated areas and areas lacking resources, including these key assets. For example, following Tropical Storm Ida in September 2021, Con Edison outlined areas with important community assets as priorities for restoring power. Manhattan had power back within hours, while many low-income and largely nonwhite parts of Queens, the Bronx and Brooklyn waited for days.


                                                                                                                                            Emerging evidence from studies on power outages in Texas, Florida, the Southeast and a national study, along with our new research in New York, shows that outages especially burden communities that don't have adequate funding.
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                The overlap between social vulnerability and severe weather-related outages in New York. Green counties have the most social vulnerability and outages. Bright blue counties have a large number of outages but lower social vulnerability. The orange and gray areas have low numbers of outages. Credit: PLOS Climate (2024). DOI: 10.1371/journal.pclm.0000364
            
        

    



 Complex weather and battery-life thresholds

Across New York state, we found that 40% of all outages from 2017-2020 followed severe weather--heat, cold, wind, rainstorms, snowstorms or lightning--within eight hours. While each type of severe weather alone could lead to prolonged outages, in combination they resulted in much longer outages.

Statewide, for example, strong winds alone led to outages lasting 12 hours on average, and heavy precipitation resulted in outages lasting six hours on average. But when wind and precipitation happened simultaneously, the outages lasted closer to 17 hours on average.

A six- to eight-hour power-restoration threshold is particularly important for people who rely on electricity to power medical equipment. Many of these medical devices have backup batteries with capacities that do not exceed eight hours. That's one reason researchers considered eight hours to be a critical power restoration window for health.


                                                                                                        
    
        
        
        
    

                                                                                                                                            We also looked at whether socially vulnerable communities faced more weather-driven outages than other communities. In short, the answer was yes, though the effects varied in different parts of the state and by the type of weather event.

In New York City, we found that heat-, precipitation- and wind-driven outages occurred more frequently in socially vulnerable communities, including in Harlem, Upper Manhattan, the South Bronx and eastern Queens. This matters because socially vulnerable neighborhoods have higher poverty rates and lower-quality housing. Community members may lack access to health care or suffer from underlying health conditions.

On average, the duration of precipitation-driven outages was longest in areas of the city with the highest social vulnerability. In neighborhoods with vulnerability scores in the top 25%--meaning the most vulnerable neighborhoods--outages lasted 12.4 hours on average, compared with 7.7 hours in those neighborhoods in the bottom 25%.

In rural parts of the state, outages related to downpours or snowstorms were also longest in areas with high social vulnerability.

Outages are quick to follow heat spikes

As temperatures rise over the summer, it's important for communities to consider the dangers that outages can present for disabled persons, older adults and others with health conditions, particularly in socially vulnerable communities.
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Extreme heat is one of the most dangerous meteorological phenomena. It causes nearly 400 premature deaths a year in New York City, according to city estimates.


                                                                                                                                            With the granular data we obtained from the state Department of Public Service, we could zoom in on how fast outages began following extreme weather.

Across the state, outages began quickly--within six hours of extremely hot temperatures spiking--likely as more people turned on their air conditioners. This means the outages likely occur while it is still hot, exposing individuals to extreme heat, without power for air conditioners or fans.

Coupled with higher outdoor temperatures and the prevalence of underlying health conditions, socially vulnerable communities face heightened exposure to heat-driven outages and greater risk from them.

How cities can reduce risks as temperatures rise

This outage trend will likely continue as climate change intensifies, bringing more frequent extreme weather to an aging grid in which many parts are nearing or surpassing their life spans.

There are steps communities and power providers can take to reduce people's exposure to power outages and the health harms that can accompany them.


                                                                                                        
    
        
        
        
    

                                                                                                                                            In the short term, cities can develop targeted plans for these communities to ensure that residents have ways to cool off during heat waves. That includes providing ample cooling centers, swimming pools and public parks with shade trees. It can also include transportation support for older adults and others with mobility issues.

In the long term, reducing these risks means updating the power grid, weatherizing buildings, planting trees to reduce urban heat island effects and investing in distributed energy resources, such as solar power and batteries for energy storage.

We believe this work should prioritize communities that most need these updates, following the lead of New York state's Weatherization Assistance Program, which aims to improve energy efficiency for low-income households.
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                                                Citation:
                                                Power outages linked to heat and storms are rising, and low-income communities are most at risk (2024, May 23)
                                                retrieved 23 May 2024
                                                from https://techxplore.com/news/2024-05-power-outages-linked-storms-income.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/2024-05-power-outages-linked-storms-income.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Semiconductor advancement could lead to low-cost, flexible electronic devices
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                Above are reflection high-energy electron diffraction (RHEED) images. The top two images show the germanium layer, while the bottom images show the gallium arsenide surface. Credit: Scientific Reports (2024). DOI: 10.1038/s41598-024-59686-0
            
        

    


The public's appetite for inexpensive and powerful electronic devices continues to grow. While silicon-based semiconductors have been key to satiating this demand, a superior alternative could be wide-bandgap semiconductors. These materials, which operate at higher temperatures and handle increased power loads, are unfortunately very expensive.


                                        
                                              
                                        
                                                                                    
An innovation, described in a study published May 2 in Scientific Reports, could help change that. The work was led by researchers at the University at Buffalo, Texas State University and TapeSolar Inc.

The study centers on a fabrication technique called epitaxial deposition, which involves precisely placing molecules on top of a crystal substrate so that they match perfectly.

In conventional semiconductors, machines deposit thin films of gallium arsenide epitaxially on single-crystal gallium arsenide substrates. (These single-crystal gallium arsenide films have unique physical and electrical properties which are ideal for fabrication of high-performance semiconductor devices used in solar panels and many other electronic devices.)

In addition to being expensive, gallium arsenide substrates are only available in small sizes and are rigid--meaning they cannot conform to curved surfaces. Alternative fabrication methods--such as epitaxial lift-off and direct wafer bonding--are promising but yet to be proven successful.

In the new study, the researchers used epitaxial deposition. However, instead of single crystal substrates, they employed a single-crystal-like germanium substrate that is flexible and can be fabricated using roll-to-roll manufacturing. This process--similar to a printing press--is cost-effective and efficient.

In 2022, the same team reported on creating single-crystal-like germanium substrates in PNAS Nexus.

Researchers analyzed the new gallium arsenide semiconductor through X-ray diffraction, electron microscopy and photoluminescence spectrometry.

"These single-crystal-like, gallium arsenide films could potentially be useful in numerous applications where large areas, flexibility, light weight and high performance are of interest," says the study's corresponding author Amit Goyal, Ph.D., SUNY Distinguished Professor and SUNY Empire Innovation Professor in the Department of Chemical and Biological Engineering in UB School of Engineering and Applied Sciences.
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A method to generate predictor circuits for the classification of tabular data

                                        by Ingrid Fadelli                                                                                , Tech Xplore
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                Differences between current approaches of AutoML, NAS, NAIS and our auto tiny classifier circuits. a,b, AutoML (a) and NAS (b) generate an ML model and a neural architecture model, respectively, with maximized prediction performance. However, the ML model must be translated into RTL and verified. c, NAIS selects a specific neural network (NN) and a known neural network accelerator to iterate over the space, identifying the best parameters from the hardware (HW) pool to maximize the prediction accuracy. d, Our proposed methodology automatically searches the classifier circuit space using an evolutionary algorithm. During circuit evolution, the generated circuit does not map to any predefined ML model or known hardware circuit. Credit: Nature Electronics (2024). DOI: 10.1038/s41928-024-01157-5
            
        

    


Deep learning techniques have become increasingly advanced over the past few years, reaching human-level accuracy on a wide range of tasks, including image classification and natural language processing.


                                        
                                              
                                        
                                                                                                                                    
The widespread use of these computational techniques has fueled research aimed at developing new hardware solutions that can meet their substantial computational demands.

To run deep neural networks, some researchers have been developing so-called hardware accelerators, specialized computing devices that can be programmed to tackle specific computational tasks more efficiently than conventional central processing units (CPUs).

The design of these accelerators has so far been primarily performed separately from the training and execution of deep learning models, with only a few teams tackling these two research goals in tandem.

Researchers at University of Manchester and Pragmatic Semiconductor recently set out to develop a machine learning-based method to automatically generate classification circuits from tabular data, which is unstructured data combining numerical and categorical information.

Their proposed method, outlined in a paper published in Nature Electronics, relies on a newly introduced methodology that the team refers to as "tiny classifiers."

"A typical machine learning development cycle maximizes performance during model training and then minimizes the memory and area footprint of the trained model for deployment on processing cores, graphics processing units, microcontrollers or custom hardware accelerators," Konstantinos Iordanou, Timothy Atkinson and their colleagues wrote in their paper.


                                                                                                        
    
        
        
        
    

                                                                                                                                            "However, this becomes increasingly difficult as machine learning models grow larger and more complex. We report a methodology for automatically generating predictor circuits for the classification of tabular data."

The tiny classifier circuits developed by Iordanou, Atkinson and their colleagues are comprised of merely a few hundred logic gates. Despite their relatively small size, they were found to enable similar accuracies to those achieved by state-of-the-art machine learning classifiers.

"The approach offers comparable prediction performance to conventional machine learning techniques as substantially fewer hardware resources and power are used," Iordanou, Atkinson and their colleagues wrote.

"We use an evolutionary algorithm to search over the space of logic gates and automatically generate a classifier circuit with maximized training prediction accuracy, which consists of no more than 300 logic gates."

The researchers tested their tiny classifier circuits in a series of simulations and found that they achieved highly promising results, both in terms of accuracy and power consumption. They then also validated their performance on a real, low-cost integrated circuit (IC).

"When simulated as a silicon chip, our tiny classifiers use 8-18 times less area and 4-8 times less power than the best-performing machine learning baseline," Iordanou, Atkinson and their colleagues wrote.

"When implemented as a low-cost chip on a flexible substrate, they occupy 10-75 times less area, consume 13-75 times less power and have 6 times better yield than the most hardware-efficient ML baseline."

In the future, the tiny classifiers developed by the researchers could be used to efficiently tackle a wide range of real-world tasks. For instance, they could serve as triggering circuits on a chip, for the smart packaging and monitoring of various goods, and for the development of low-cost near-sensor computing systems.
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U.S. intelligence agencies are scrambling to embrace the AI revolution, convinced they'll otherwise be smothered in data as sensor-generated surveillance tech further blankets the planet. They also need to keep pace with competitors, who are already using AI to seed social media platforms with deepfakes.


                                        
                                              
                                        
                                                                                                                                    
But the tech is young and brittle, and officials are acutely aware that generative AI is anything but tailor-made for a trade steeped in danger and deception.

Years before OpenAI's ChatGPT set off the current generative AI marketing frenzy, U.S. intelligence and defense officials were experimenting with the technology. One contractor, Rhombus Power, used it to uncover fentanyl trafficking in China in 2019 at rates far exceeding human-only analysis. Rhombus would later predict Russia's full-scale invasion of Ukraine four months in advance with 80% certainty.

EMBRACING AI WON'T BE SIMPLE

CIA director William Burns recently wrote in Foreign Affairs that U.S. intelligence requires "sophisticated artificial intelligence models that can digest mammoth amounts of open-source and clandestinely acquired information."

But the agency's inaugural chief technology officer, Nand Mulchandani, cautions that because generative AI models "hallucinate" they are best treated as a "crazy, drunk friend"--capable of incredible insight but also bias-prone fibbers.

There are also security and privacy issues. Adversaries could steal and poison them. They may contain sensitive personal data agents aren't authorized to see.

Gen AI is mostly good as a virtual assistant, says Mulchandani, looking for "the needle in the needle stack." What it won't ever do, officials insist, is replace human analysts.


                                                                                                        
    
        
        
        
    

                                                                                                                                            AN OPEN-SOURCE AI NAMED 'OSIRIS'

While officials won't say whether they are using generative AI for anything big on classified networks, thousands of analysts across the 18 U.S. intelligence agencies now use a CIA-developed generative AI called Osiris. It ingests unclassified and publicly or commercially available data--what's known as open-source--and writes annotated summaries. It includes a chatbot so analysts can ask follow-up questions.

Osiris uses multiple commercial AI models. Mulchandani said the agency is not committing to any single model or tech vendor. "It's still early days," he said.

Experts believe predictive analysis, war-gaming and scenario brainstorming will be among generative AI's most important uses for intel workers.

'REGULAR AI' ALREADY IN USE

Even before generative AI, intel agencies were using machine learning and algorithms. One use case: Alerting analysts during off hours to potentially important developments. An analyst could instruct an AI to ring their phone no matter the hour. It couldn't describe what happened--that would be classified--but could say "you need to come in and look at this."

AI bigshots vying for U.S. intelligence agency business include Microsoft, which announced on May 7 that it was offering OpenAI's GPT-4 for top-secret networks, though the product is not yet accredited on classified networks.

A competitor, Primer AI, lists two intelligence agencies among its customers, documents posted online for recent military AI workshops show. One Primer product is designed to "detect emerging signals of breaking events" using AI-powered searches of more than 60,000 news and social media sources in 100 languages including Twitter, Telegram, Reddit and Discord.

Like Rhombus Power's product, it helps analysts identify key people, organizations and locations and also uses computer vision. At a demo just days after the Oct. 7 Hamas attack on Israel, Primer executives described how their technology separates fact from fiction in the flood of online information from the Middle East.


                                                                                                                                            CHALLENGES AHEAD AS AI SPREADS

The most important near-term AI challenges for U.S. intelligence officials are apt to be counteracting how adversaries use it: To pierce U.S. defenses, spread disinformation and attempt to undermine Washington's ability to read their intent and capabilities.

The White House is also concerned that generative AI models adopted by U.S. agencies could be infiltrated and poisoned.

Another worry: Ensuring the privacy of people whose personal data may be embedded in an AI model. Authorities say it is not currently possible to guarantee that's all removed from an AI model.

That's one reason the intelligence community is not in "move-fast-and-break-things" mode on generative AI, says John Beieler, the top AI official at the Office of the Director of National Intelligence.

Model integrity and security are a concern if government agencies end up using AIs to explore bio- and cyberweapons tech.

DIFFERENT AGENCIES, DIFFERENT AI MISSIONS

How AI gets adopted will vary widely by intelligence agency according to mission. The National Security Agency mostly intercepts communications. The National Geospatial-Intelligence Agency (NGA) is charged with seeing and understanding every inch of the planet.

Supercharging those missions with Gen AI is a priority--and much less complicated than, say, how the FBI might use the technology given its legal limitations on domestic surveillance.

The NGA issued in December a request for proposals for a completely new type of AI model that would use imagery it collects--from satellites, from ground-level sensors--to harvest precise geospatial intel with simple voice or text prompts. Gen AI applications also make a lot of sense for cyberconflict.


                                                                                                        
    
        
        
        
    

                                                                                                                                            MATCHING WITS WITH RIVALS

Generative AI won't easily match wits with rival masters of deception.

Analysts work with "incomplete, ambiguous, often contradictory snippets of partial, unreliable information," notes Zachery Tyson Brown, a former defense intelligence officer. He believes intel agencies will invite disaster if they embrace generative AI too enthusiastically, swiftly or completely. The models don't reason. They merely predict. And their designers can't entirely explain how they work.

Linda Weissgold, a former CIA deputy director of analysis, doesn't see AI replacing human analysts any time soon.

Quick decisions are often required based on incomplete data. Intelligence "customers''--the most important being the president of the United States--want human insight and experience central to the decision options they're offered, she says.

"I don't think it will ever be acceptable to some president for the intelligence community to come in and say, 'I don't know, the black box just told me so.'"
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EV maker Tesla breaks ground on Megapack energy storage battery factory in Shanghai
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                A Model X sports-utility vehicle sits outside a Tesla store in Littleton, Colo., June 18, 2023. Electric vehicle maker Tesla has begun construction of a factory in Shanghai to make its Megapack energy storage batteries, Chinese state media reported Thursday, May 23, 2024. Credit: AP Photo/David Zalubowski, File
            
        

    


Electric vehicle maker Tesla has begun construction of a factory in Shanghai to make its Megapack energy storage batteries, Chinese state media reported Thursday.


                                        
                                              
                                        
                                                                                    
The $200 million plant in Shanghai's Lingang pilot free trade zone will be the first Tesla battery plant outside the United States.

Tesla opened an EV plant in Shanghai in 2019 that assembles cars for China, Europe and other overseas markets. It is the No. 2 seller in the booming Chinese market for electric vehicles. The market leader is Chinese auto company BYD.

The state-run Xinhua News Agency lauded Tesla's commitment to investing in China and "defying the rhetoric of 'decoupling' and 'de-risking' from China."

It said the factory was slated to start mass production in early 2025, with an initial capacity of 10,000 Megapack units a year.

According to Tesla's website, each Megapack can store more than 3.9 megawatt hours of energy--enough to power an average of 3,600 homes for one hour. They are designed mainly for utility companies and commercial facilities.

Such storage units have become increasingly important with the growth in solar and wind energy, which only generate electricity when weather conditions are favorable and need to store it for when residential and commercial users need it.

China is by far the world leader in installing wind and solar capacity, making it a major market for energy storage.
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Europe's AI stars step out of US shadow
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Europe's artificial intelligence companies are dwarfed in wealth and cachet by US giants like OpenAI and Anthropic and their charismatic leaders.


                                        
                                              
                                        
                                                                                                                                    But the VivaTech startup conference in Paris this week is allowing the founders of the continent's three most prominent firms to display a bit of the showmanship their US counterparts are famous for.

--Arthur Mensch, Mistral AI

Frenchmen Arthur Mensch, who formed Mistral AI barely a year ago, was first to the stage at VivaTech, his appearance packing out the main arena.

With an intense expression and tousled hair, he joined a panel discussion about AI, trust and the media.

He warned against US firms dominating the AI space, particularly with tools for journalists, which he said could lead to a scenario where "US companies are setting the editorial tone of the entire world and are basically dictating how we should think about things".

"And that's really something that, by making our own technology from Europe and addressing the entire global market, we want to prevent," he said.

Mensch once worked at Google's DeepMind and formed Mistral with two of his countrymen, who were also veterans of big US tech firms.

The three placed their bets on open-source AI models, which generate text from plain language queries.

They are simpler and cheaper than those of their giant US rivals, and Mistral raised more than $400 million in its last funding round.

--Jonas Andrulis, Aleph Alpha

German Jonas Andrulis, in his early forties with an immaculately clipped goatee and shaved head, undercuts the severe appearance with dry wit and blunt answers.


                                                                                                        
    
        
        
        
    

                                                                                                                                            During a panel on AI sovereignty on Wednesday, he was asked for his opinion on the EU's AI Act.

His immediate reply--"strong negative"--was delivered with a knowing grin.

He said in fact he supported the final text of the law and was more annoyed with the duration of the "planning and regulatory shenanigans".

Andrulis, who spent three years working for Apple, is more likely than his European counterparts to dish out the kind of hyperbole US tech founders are known for.

He has regularly talked about AI's ability to give humans "superpowers" and said recently his firm's AI agent was essentially "conscious".

He used his appearance at VivaTech to argue that Europe "should have a strong, powerful vision" for the future that encourages entrepreneurs.

His firm, founded in 2019 and based in the picturesque southwest German city of Heidelberg, creates large language models for businesses and government.

In one of the biggest single funding rounds ever by a European tech firm, Aleph Alpha raised more than $500 million late last year.

Andrulis talks of creating "sovereign" AI, but his definition is not connected to geographical location.

Instead, sovereignty for Andrulis appears to be a more philosophical concept.

"Sovereignty means the ability to take responsibility for the future," he told Wednesday's panel.

--Thomas Wolf, Hugging Face

Frenchman Thomas Wolf, who will take to the stage on Friday, told AFP in an interview last week it was a "call from the heart" that led him to take up AI.


                                                                                                                                            The 39-year-old had spent years researching quantum physics but quit in 2016 to form Hugging Face, a collaborative platform for AI models, with two other Frenchmen.

"Physics was frustrating because it took three years to do an experiment, whereas with AI in a few weeks you can do incredible things," he said.

Wolf, like his countrymen at Mistral, is a champion of open-source AI models.

Hugging Face claim they have more than one million programs used by 11 million customers worldwide.

After raising $235 million in funding last August, the Franco-American startup is valued at nearly $4.5 billion.

And like his fellow Europeans, Wolf, who set up his company in New York, believes the continent has a bright future.

"We are an American company because it used to be very difficult to raise large sums of money in Paris," he said.

"Today, it's really changed, you can raise $200 million in Paris."
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The US House of Representatives on Wednesday adopted a bill that would create a new legal framework for digital currencies, in a move cheered by crypto supporters but opposed by consumer groups who say it fails to protect investors.


                                        
                                              
                                        
                                                                                                                                    The Republican-backed Financial Innovation and Technology for the 21st Century Act--known as FIT21--would split responsibility for cryptocurrency regulation between the Securities and Exchange Commission and the Commodities Futures Trading Commission.

The bill would boost the regulatory authority of the CFTC, and weaken the SEC's oversight of digital assets. It is opposed by the SEC and faces a steep climb in the Democratic-controlled Senate.

Defenders of digital currencies have argued that regulators are stuck in the past and applying rules unfit to oversee the explosion in the popularity of crypto.

House Republicans say FIT21 would beef up oversight of the rapidly-growing digital assets space, strengthening transparency and accountability of crypto exchanges, brokers and dealers.

"The SEC and the CFTC are currently in a food fight for control over this asset class," Republican Patrick McHenry, the chairman of the House Financial Services Committee, said in a statement.

"They have created an impossible situation where the same firms are subject to competing and contradictory enforcement actions by the two different agencies."

SEC chairman Gary Gensler has warned the proposed law would "create new regulatory gaps and undermine decades of precedent regarding the oversight of investment contracts, putting investors and capital markets at immeasurable risk."

He said in a statement that investment contracts recorded on a blockchain would no longer be deemed securities under the legislation--removing them from SEC oversight and denying investors protection.


                                                                                                        
    
        
        
        
    

                                                                                                                                            'Failures, frauds and bankruptcies'

Crypto firms would be able to self-certify investments and products as under a special class of "digital commodities" under the legislation, Gensler said, arguing it would allow them to avoid SEC scrutiny.

"The crypto industry's record of failures, frauds, and bankruptcies is not because we don't have rules or because the rules are unclear," he added.

"It's because many players in the crypto industry don't play by the rules. We should make the policy choice to protect the investing public over facilitating business models of noncompliant firms."

A group of 30 consumer rights organizations wrote to congressional leaders opposing the bill on the grounds that it undermines a long-standing legal framework used to determine if a transaction must adhere to strict investor safeguards.

"Much of this bill seeks to circumvent these standards, in part by creating a fast-track, rubber stamp process to designate crypto assets as 'commodities,' thus narrowing application of securities regulation to those assets and related actors," they wrote in the letter dated Monday.

But 60 crypto organizations signed a letter in support of the bill, which is also backed by former US president Donald Trump, who is running for reelection and recently said he would start accepting campaign donations in crypto.

"Regardless of what some critics claim, this bill does not create a 'light-touch' regime for crypto crooks or prevent the SEC from being able to police its markets," said Congressman French Hill, who chairs the subcommittee on digital assets.

The Biden administration said it was "eager to work with Congress to ensure a comprehensive and balanced regulatory framework for digital assets" but added that it opposed the bill because it lacks "sufficient protections for consumers and investors."


                                                                                                                                                                            
                                        											
										                                                                                    
                                                (c) 2024 AFP
                                            

                                                                                
                                        
                                        
                                            
                                                Citation:
                                                US lawmakers seek to clean up crypto regulation 'food fight' (2024, May 23)
                                                retrieved 23 May 2024
                                                from https://techxplore.com/news/2024-05-lawmakers-crypto-food.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/2024-05-lawmakers-crypto-food.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



News Corp makes deal to let OpenAI use its content
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News Corp on Wednesday announced a deal to let ChatGPT-maker OpenAI use content from its publications in artificial intelligence products.


                                        
                                              
                                        
                                                                                    OpenAI will get access to current and archived content from News Corp properties including The Wall Street Journal, Barron's, MarketWatch, and The New York Post, according to a joint release.

Financial terms of the deal were not disclosed, but the Wall Street Journal cited sources close to the company as saying it was valued at more than $250 million over five years and included credits for News Corp using OpenAI technology.

Authors, artists, and news groups have been accusing OpenAI and its rivals in the generative artificial intelligence market of using copyrighted content for training models without asking permission or paying.

Generative AI models are trained on mountains of data in the effort to get software to think the way people do.

"This landmark accord is not an end, but the beginning of a beautiful friendship in which we are jointly committed to creating and delivering insight and integrity instantaneously," News Corp chief executive Robert Thomson said.

OpenAI gets permission to display News Corp content in response to queries by users of its technology, according to terms of the deal.

"Our partnership with News Corp is a proud moment for journalism and technology," Open AI CEO Sam Altman said in the release.

"Together, we are setting the foundation for a future where AI deeply respects, enhances, and upholds the standards of world-class journalism."

ChatGPT's creator is also in the process of signing content licensing agreements with media outlets--including the Associated Press, Germany's Axel Springer Group (publisher of tabloid Bild), French daily Le Monde and Spanish conglomerate Prisa Media--to enrich its models.

The announcement of the agreement with News Corp comes on the heels of a new controversy, after actress Scarlett Johansson accused OpenAI of copying her voice for a new voice assistant without her permission.

Altman has apologized and announced the suspension of the voice, called "Sky."


                                                                                
                                        											
										                                                                                    
                                                (c) 2024 AFP
                                            

                                                                                
                                        
                                        
                                            
                                                Citation:
                                                News Corp makes deal to let OpenAI use its content (2024, May 23)
                                                retrieved 23 May 2024
                                                from https://techxplore.com/news/2024-05-news-corp-openai-content.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/2024-05-news-corp-openai-content.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Sony says focus is on creativity, with games, movies, music, sensors, IP, and not gadgets

                                        by Yuri Kageyama                                                                                                                    
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                A logo of Sony is seen at the headquarters of Sony Corp. on May 10, 2022, in Tokyo. Japanese electronics and entertainment company Sony says it's focusing on creativity in movies, animation and video games, rather than old-fashioned gadgetry. Credit: AP Photo/Eugene Hoshiko, File
            
        

    


Japanese electronics and entertainment company Sony says it's focusing on creativity in movies, animation and video games, rather than old-fashioned gadgetry.


                                        
                                              
                                        
                                                                                                                                    Its chief executive, Kenichiro Yoshida, outlined the company's strategy Thursday, saying Sony was helping creative professionals deliver what he called "kando," or a moving experience.

Yoshida did not speak about reports Tokyo-based Sony and Apollo Global Management are interested in buying Paramount Global.

Yoshida said the company is now emphasizing the creative process itself instead of prized products of the past like the Walkman portable music player and Trinitron color TVs. He said "synergies" are no longer between entertainment and electronics, but determined by intellectual property spanning animation, music, games and films.

"We will continue to support people's creativity through our technology," he said in an online briefing.

Sony is adapting to tougher times, with rivals making cheaper but competitive electronics. Critics say venturing into movies, music and other entertainment can be unprofitable.

Starting with its acquisition of EMI Music Publishing in 2018, Sony has invested approximately 1.5 trillion yen ($10 billion) in the last six years to strengthen its content creation.

In 2021 it acquired Crunchyroll, which has more than 13 million paid subscribers and delivers Japanese animation globally. Another was Yoasobi, a Japanese music duo that includes Vocaloid technology, or singing voice synthesizer software, and is attracting global fans.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Sony's real-time computing technology that records "this moment," as Yoshida put it, is being used in cameras at sports events because it can capture quickly moving subjects without distortion.

It's also used for news coverage and editing and in 3D video and computer graphics, including hit movies like "Godzilla Minus One," and games based on human athletes' movements, according to Yoshida.

Sony recently reported its quarterly profit rose to 189 billion yen ($1.2 billion) from 141 billion yen the year before. Quarterly sales for the maker of the PlayStation game machines rose 14% to 3.48 trillion yen ($22 billion).

But for the fiscal year through March, Sony recorded a 3% decline in profit at 970 billion yen ($6.2 billion) due to a weak performance in its financial services segment, which will be partially spun off next year.
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South Korean President Yoon Suk Yeol on Thursday announced a record $19-billion-dollar support plan for the country's crucial semiconductor industry.


                                        
                                              
                                        
                                                                                                                                    South Korea is home to the world's top memory chipmakers Samsung Electronics and SK hynix and last year pledged to build the world's largest chip center using $456 billion of private investment as it seeks an edge in the global industry.

"We have created a comprehensive support program for the semiconductor industry worth 26 trillion Korean won, which encompasses financial, infrastructure, research and development, as well as support for small and medium-sized companies," he said, according to a statement from his office.

The package includes a $7 billion investment announced earlier this month.

Yoon also said Seoul would extend tax benefits for chip investments, in hopes of boosting employment and attracting more talent to the industry.

The country is also building a "mega chip cluster" just outside Seoul, which the government claims will be the world's largest semiconductor-making complex and create millions of jobs.

"As you all know, semiconductors are a field of national all-out war," Yoon said.

"Winning or losing depends on who makes the state-of-the-art semiconductors with high information processing capabilities first. The state must provide support for semiconductors so that they do not lag behind competitors," he added.

With the new package, Yoon said there would be a "new semiconductor financial support program worth 17 trillion won" run through the Korea Development Bank to allow companies to make crucial new investments.

"As companies invest enormous amounts of money in facilities such as new factories and line expansions, liquidity problems arise," he said.

"I believe that these difficulties will be largely resolved through the Korea Development Bank's support program," he added.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Key sector

The plan will also create a "semiconductor ecosystem fund" worth a trillion won, which will support fabless companies and small and medium enterprises linked to the industry.

"Our fabless market share is still in the one percent range, and foundry, which manufactures system semiconductors, is unable to close the gap with leading companies such as TSMC," Yoon said, referring to the Taiwanese chip giant.

Earlier this month, Seoul said it would set up an aid package worth more than $7 billion to support its chip industry, as part of its drive to boost the semiconductor sector, which is critical to Asia's fourth-largest economy.

The moves come as the government looks to invest heavily in six key technologies including chips, displays and batteries, all areas where the country's tech giants are well-established already.

Semiconductors are South Korea's leading export and hit $11.7 billion in March, their highest level in almost two years, accounting for a fifth of South Korea's total exports, according to trade ministry figures.

"Semiconductors are virtually the only industry South Korea can rely on as a source of growth," Cho Dong-keun, an economics professor emeritus at Myongji University, told AFP.

"This announcement is seen as stemming from the necessity to carefully cultivate industries where South Korea has a clear and strategic advantage," he said.

Samsung in May 2022 unveiled a massive 450 trillion won five-year investment blueprint aimed at making the country a frontrunner in key sectors from semiconductors to biologics.

Securing supplies of advanced chips has become a crucial issue internationally, with the United States and China locked in a fierce battle for control of the market.

"South Korea is supplying 80 percent of the world's memory semiconductors, and has said it is investing 300 trillion won in the Yongin cluster, but there has been a water supply issue with it," Kim Dae-jong, a professor of business administration at Sejong University in Seoul, told AFP.

"On top of tackling such issues, today's announcement seems to be an effort to support innovative small and medium-sized enterprises to further strengthen their competitiveness against (rivals) like Taiwan."
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Top Apple exec acknowledges shortcomings in effort to bring competition in iPhone app payments

                                        by Michael Liedtke                                                                                                                    
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                Apple executive Phil Schiller, left, goes through courthouse security in Oakland, Calif., on May 22, 2024 before testifying in an ongoing legal battle over the fees the iPhone maker is charging for digital transactions completed in apps using independent payment systems. Credit: AP Photo/Mike Liedtke
            
        

    


Longtime Apple executive Phil Schiller on Wednesday acknowledged a court-ordered makeover of the U.S. payment system in its iPhone app store hasn't done much to increase competition--a shortcoming that could result in a federal judge demanding more changes.


                                        
                                              
                                        
                                                                                                                                    Schiller, who has been overseeing the iPhone app store since its inception in 2008, made the admission during occasionally sheepish testimony about the new payment options that so far have been shunned by all but a few dozen apps since their introduction in January.

"We have worked hard to create this program and I think we need to do a lot more to do to get developers," Schiller said. "There is work in front of us to make that happen."

Schiller's appearance came two weeks into ongoing hearings being held in Oakland, California, federal court to determine whether Apple is properly adhering to an order issued as part of an antitrust case alleging its iPhone app store had turned into an illegal monopoly.

Although U.S. District Judge Yvonne Gonzalez Rogers rejected the monopoly claims made by Epic Games, she ordered Apple to lower the barriers protecting its previously exclusive payment system for in-app digital transactions and allow developers to display links to alternative options.

That shake-up threatens to undercut Apple's own lucrative in-house payment system, which generates billions of dollars annually through commissions ranging from 15% to 30% of the purchase amount on digital transactions completed within iPhone apps.

After more than two years of ultimately unsuccessful attempts to overturn the order to allow alternative payment links within apps, Apple in January complied with the requirement. As part of the change, Apple set up an application process to approve links to alternative payment systems and imposed fees of 12% to 27% when users clicked on those options.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Epic, the maker of the popular Fortnite video game, asserted Apple's commissions for clicking on external payment links combined with other costs for payment processing effectively make the alternative more expensive than just paying Apple's fees for using its standard system.

Prompted by Epic's objections, Gonzalez Rogers is now mulling whether to hold Apple in contempt of her order and taking more drastic actions aimed at giving consumers more payment choices in hopes of fostering competition that could lower prices.

In the five hearings held on the issue so far, Gonzalez Rogers has repeatedly sounded frustrated with Apple executives while occasionally asking questions suggesting she thinks the iPhone maker is mostly focusing on how to preserve its profit margins and corral most payments to its in-house system.

Although the judge was relatively measured during Schiller's testimony, she was more blunt last week when was of his subordinates, Carson Oliver, was on the witness stand and she asked whether he understood the intent of her order.

"Did you understand the point was to increase competition?" Gonzalez Rogers said. After Oliver confirmed he did, the judge muttered, "Doesn't seem like it."

During his Wednesday testimony, Schiller repeatedly defended Apple's response to the judge's order as well-intentioned to allow more competition while protecting the privacy and security of users.

But he had trouble explaining why the company is receiving so few applications to allow external payment links.

In the first four months, only 38 apps have sought approval for external payment links, and only 17 of those currently engaged in digital transactions, according to evidence submitted in the hearings. That is out of about 136,000 apps in the U.S. that have completed digital transactions in the U.S.

Schiller said the facts emerging in the hearings--all of which he has attended--have prompted him to create "an action item" to prod more iPhone apps to take advantage of external payment options.

The hearings are scheduled to resume May 31. Schiller will return to the witness stand to continue his testimony.
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Nvidia's profit soars, underscoring its dominance in chips for artificial intelligence

                                        by David Hamilton                                                                                                                    
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                Nvidia CEO Jensen Huang makes the keynote address at Nvidia GTC in San Jose, Calif. on March 18, 2024. Nvidia reports earnings on Wednesday, May 22, 2024. Credit: AP Photo/Eric Risberg
            
        

    


Nvidia on Wednesday overshot Wall Street estimates as its profit skyrocketed, bolstered by the chipmaking dominance that has made the company an icon of the artificial intelligence boom.


                                        
                                              
                                        
                                                                                                                                    Its net income rose more than sevenfold compared to a year earlier, jumping to $14.88 billion in its first quarter that ended April 28 from $2.04 billion a year earlier. Revenue more than tripled, rising to $26.04 billion from $7.19 billion in the previous year.

"The next industrial revolution has begun," CEO Jensen Huang declared on a conference call with analysts. Huang predicted that the companies snapping up Nvidia chips will use them to build a new type of data centers he called "AI factories" designed to produce "a new commodity--artificial intelligence."

Huang added that training AI models is becoming a faster process as they learn to become "multimodal"--that is, capable of understanding text, speech, images, video and 3D data--and also "to reason and plan."

The company reported earnings per share--adjusted to exclude one-time items--of $6.12, well above the $5.60 that Wall Street analysts had expected, according to FactSet. It also announced a 10-for-1 stock split, a move that it noted will make its shares more accessible to employees and investors.
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And it increased its dividend to 10 cents a share from 4 cents.

Shares in Nvidia Corp. rose 6% in after-hours trading to $1,006.89. The stock has risen more than 200% in the past year.

The company, based in Santa Clara, California, carved out an early lead in the hardware and software needed to tailor its technology to AI applications, partly because founder and CEO Jensen Huang began to nudge the company into what was then seen as a still half-baked technology more than a decade ago. It also makes chips for gaming and cars.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The company now boasts the third highest market value on Wall Street, behind only Microsoft and Apple.

"Nvidia defies gravity again," Jacob Bourne, an analyst with Emarketer, said of the quarterly report. While many tech companies are eager to reduce their dependence on Nvidia, which has achieved a level of hardware dominance in AI rivaling that of earlier computing pioneers such as Intel Corp., "they're not quite there yet," he added.
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Demand for generative AI systems that can compose documents, make images and serve as increasingly lifelike personal assistants has fueled astronomical sales of Nvidia's specialized AI chips over the past year. Tech giants Amazon, Google, Meta and Microsoft have all signaled they will need to spend more in coming months on the chips and data centers needed to train and operate their AI systems.

What happens after that could be another matter. Some analysts believe the breakneck race to build those huge data centers will eventually peak, potentially spelling trouble for Nvidia in the aftermath.

"The biggest question that remains is how long this runway is," Third Bridge analyst Lucas Keh wrote in a research note. AI workloads in the cloud will eventually shift from training to inference, or the more everyday task of processing fresh data using already trained AI systems, he noted. And inference doesn't require the level of power provided by Nvidia's expensive top-of-the-line chips, which will open up market opportunities for chipmakers offering less powerful, but also less costly, alternatives.

When that happens, Keh wrote, "Nvidia's dominant market share position will be tested."
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Marginal students reap more benefits from STEM programs: Study
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Enrolling in a selective college STEM program pays off more for academically marginal students--even though they are less likely to graduate, Cornell economics research finds.



										      
         
        
        
        

      

																																	
The analysis found that students who weren't as ready for science, technology, engineering and math coursework were up to 18 percentage points less likely to complete STEM degrees than better-prepared peers at a flagship public university in Colombia. But their average future earnings--including graduates and dropouts--increased by as much as 40% compared to similarly qualified applicants rejected by the programs. For better-prepared students, the added earnings benefit from enrolling was minimal.

The findings lend support to policies that seek to broaden access to selective STEM programs instead of prioritizing graduation rates, suggesting they could help reduce income inequality.

"If colleges want to maximize their graduation rate in their STEM programs, then they would admit the most-prepared students," said Evan Riehl, assistant professor in the Department of Economics and the ILR School. "But if their goal is to benefit society--meaning to admit students who are going to have the highest average benefit from enrolling in STEM programs--then our findings suggest that these colleges are actually better off admitting students from disadvantaged backgrounds even if they have relatively less preparation."

Riehl's paper, "The Returns to STEM Programs for Less-Prepared Students," published in the May issue of the American Economic Journal: Economic Policy, is co-authored with Kevin Ng, Ph.D. '22, a research analyst at CNA, a nonprofit research and analysis firm.


																																						
    
     




																																			Research has shown STEM degrees generate higher earnings than other fields and boost innovation, driving interest in growing the number of STEM students around the world. Selective STEM programs, however, are known for weeding out underperforming students and for high dropout rates, prompting debate about potential mismatches for less-prepared applicants, who on average are more socioeconomically disadvantaged.

"A growing body of research finds that students from disadvantaged backgrounds tend to benefit from going to more selective schools," Riehl said. "But some believe if there is a mismatch, it's most likely to be in STEM majors, where research shows academic preparation matters the most."

Investigating the benefits of enrolling in such programs, regardless of the graduation outcome, Riehl and Ng obtained data on applicants to all programs at Universidad del Valle, or "Univalle," in Cali, Colombia, from 1999 to 2004. They linked that information to administrative records providing students' scores on entrance exams across subjects, enrollment and graduation outcomes, and average monthly earnings roughly 15 years later, in 2017.

The researchers first compared outcomes for students with similar levels of academic preparation and likelihoods of completing STEM degrees based on test scores--the sole basis for highly competitive admissions at Univalle. They also compared outcomes for students who were either barely admitted or barely rejected by Univalle, including during a period when the university doubled cohorts in certain STEM subjects, thus enrolling more students with lower levels of preparation.


																																			The analysis confirmed academic preparation's importance, consistent with prior research. Only about one-third of the marginal students who enrolled in Univalle's engineering and natural science programs graduated--a rate comparable to those at flagship U.S. universities, the authors said. Less-prepared students were 9 to 18 percentage points less likely to complete STEM degrees than their more-prepared peers.

But surprisingly, Riehl said, lower completion rates did not translate to lower average earnings more than a decade later. Compared to similar marginal applicants who were not accepted to a Univalle STEM program, those who enrolled earned 30% to 40% more. Among better-prepared students, the earnings return from enrolling was close to zero.

That gap may be explained, Riehl and Ng propose, by the students' "counterfactual" schooling options--where they enrolled if rejected by Univalle. Research on graduation rates often assumes that students rejected by a selective STEM program will pursue a STEM degree elsewhere, Riehl said. But for those who barely missed out on admission to Univalle, the data showed that their fallback was more likely to be a lower-paying major or a technical school, not another college STEM program.

An important caveat, the researchers said, was that the significant earnings gains for less-prepared students might be concentrated among those who had managed to graduate. Policies striving to improve STEM skills at younger ages could help ensure that returns are spread more evenly, they said. But Riehl and Ng concluded that focusing only on graduation rates can lead to an overly pessimistic view of selective STEM programs' potential benefits.

"STEM programs can play an important role in reducing earnings inequality," they wrote, "among students who arrive at college with different levels of academic preparation."
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Polyamory--being open to having more than one romantic partner at the same time, with everyone's knowledge and consent--is on the rise, particularly among people below the age of 45.




										      
         
        
        
        

      

																																	
Yet at the same time, we're told that younger people are increasingly turning away from romance and dating. On the face of it, these trends appear contradictory. Does Gen Z want multiple partners or none at all? What is going on?

Seen through the right lens, however, they are really two symptoms of the same underlying cause. A fundamental change is underway: our society is learning to respect more diverse visions of a "good life."

We can break this down by looking at each trend on its own terms.

Dating is tough

It's understandable that more younger people are dropping out of the dating game. Whether you're looking for love, or looking over the shoulder of a friend who is, you probably know how nightmarish it can be.

Dating is expensive. You constantly risk rejection or, perhaps worse, being seen as cringe. Dating apps have undergone serious "enshittification:" once relatively decent and free services are now seen as degraded and overpriced.

And what if you do meet someone? In today's "typical relationship"--which is still, by and large, a heterosexual, monogamous, marriage-like arrangement--it's statistically likely that the woman is doing most of the housework and child care, even if she is also the primary wage-earner.

She's probably responsible for most of the emotional labor, too. Young women have grown up watching their mothers exhausted by this model of normal love, and it's not surprising if they aren't looking to replicate it.

On the flip side, young men can increasingly find dating, particularly through apps, demoralizing, and may be tempted to give up. One 2022 study found that 63% of men in the United States under 30 were single, and that half of all single men weren't looking to date.


																																						
    
     




																																			Destigmatizing polyamory and singledom

It can be tempting to focus on the negatives. They are important in their own right. But it's not just that dating is awful. Something deeper--and less depressing--is going on.

Efforts are being made to destigmatize single life by helping more people see it as a realistic and desirable option.

People are not necessarily being turned off traditional romance, they are being turned on to alternatives: building family in ways that do not resemble the nuclear family model with a romantic monogamous couple at its core.

Once we appreciate this, we can begin to contextualize the other trend, too. Polyamory has slowly been gaining broader acceptance, to the point where Canadian law has taken some steps towards recognizing polyamorous families.

You might be thinking polyamory sounds like the opposite of being single, but in a certain respect the two situations are similar: both represent approaches to life that do not presume or prioritize a traditional relationship.

Polyamorous relationships and families can come in all kinds of configurations: four people might live together in a single cohabiting relationship. One person might be involved with two others who aren't in a relationship with each other, and all three of them might live separately. There is no prescribed formula.

The only relationship style that does come with a prescribed formula is monogamy. And it comes with something else: a customary assumption that we should all be doing it. This is mononormativity: the prescription for everyone to couple up. Being single is one kind of deviation from this norm, and being polyamorous is another.


																																			Persistent stereotypes

If you've only ever been in monogamous relationships, it can be challenging to overcome certain perceptions about polyamory. To understand how mononormativity functions to reduce our options, we need only pay attention to the kinds of social stigma attached to both polyamory and singlehood. Polyamorous people are stereotyped as promiscuous, shallow, sex-obsessed and commitment-phobic.

Single people are stereotyped as lonely, pathetic and afflicted by some irremediable flaw that's preventing them from forming relationships. If you're a young person who is single, you've likely already encountered some of these stereotypes.

Correspondingly different emotions go along with these stereotypes: polyamorous people might evoke anger or disgust, while single people evoke pity or contempt.

What these stereotypes and reactions have in common is that they signal a lack of respect; an inability to see value in these kinds of lives. And having a life we know won't be respected is challenging--not only do we question ourselves in so doing, but a lack of support from friends, family and society at large makes it harder to build the life we want.


																																						
    
     




																																			On the other hand, if mononormativity's grip on us is starting to weaken, we should expect to see the alternatives being more widely chosen: those who want them are no longer under as much pressure to choose otherwise. As society gradually moves to accept a more diverse range of lives as "good lives," we are better able, and better supported, to authentically choose how we want to live, and with whom.

We should not be overly optimistic about this. Nuanced representations of polyamorous relationships and single life are still lacking, and the stigmas are still very much a reality. It's also expensive to live alone, and most of our social and legal structures are still designed around the assumption that all relationships are monogamous.

Social stigma is still very real. If you're experiencing its effects, it is important to find supportive communities, whether online or in person. Seeking advice and reading can also go a long way towards addressing feelings of isolation if the people around you aren't understanding of your choices.

The two apparently contradictory trends--young people being more likely to choose polyamory and more likely to choose being single--give me optimistic feelings that the kids are alright. Taken together, these trends suggest young folks are increasingly resistant to the pressure to be in a "normal" relationship, and that they are finding value in a more diverse range of lives and loves.

Existentialist philosopher Simone de Beauvoir tells us that authentic love must be grounded in an appreciation of each person's full selfhood: their freedom to become who and what they choose. She said that in 1949. Perhaps we are starting to listen.
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Having meaningful connections in the workplace is essential for personal and organizational success. Most of us form these bonds naturally, as we spend a significant amount of our lifetimes at work.




										      
         
        
        
        

      

																																	
After leaving college, many people in their 20s move to new cities for career opportunities, where they face the task of creating a brand new social circle from scratch. The workplace becomes an ideal place for people to connect.

Activities like grabbing drinks after work, playing team sports or just sharing meals serve as opportunities to form connections with co-workers. These interactions not only help combat feelings of isolation, but also add a sense of camaraderie and support to the daily work routine.

However, as individuals reach milestones like getting married or starting a family, their priorities in life naturally shift. The enjoyed after work hangouts and casual meetups start taking a backseat to family commitments and home responsibilities.

Consequently, you might find that keeping up with work friendships becomes more challenging over time. Balancing professional growth and one's personal life often leads to a decrease in the frequency and depth of these relationships while still preserving any already-established connections.


																																						
    
     




																																			Making friends at work

There is a difference between typical co-worker relationships and true friendships. Generally speaking, people we work with are not necessarily friends. In our personal lives, it often takes years of building trust to bring someone into our circle of friends.

Yet many of us do develop friendships with colleagues we have worked alongside--often for years. For instance, I've made friends at work whom I respect and trust immensely--one of my best friends is someone I met on the job. Our friendship continued to thrive long after I left that workplace.

That said, do I share my deepest, darkest secrets with work friends? Nope. So then, is a work friend worth it? In short, yes--even relationships with weaker ties can be beneficial. But it depends on the depth and nature of the relationship.

The benefits of friendships at work

Friendships can result in substantial benefits. A 2021 survey on workplace friendships and happiness found that 57% of workers said having a friend at work significantly boosted job satisfaction.

Additionally, 22% of survey participants believed friendships in the workplace enhanced their efficiency. Another 21% thought these connections stimulated innovation.

When employees are happy, engaged and productive, and the organization is meeting their individual needs, they are more likely to meet their full potential.

Connection and community are essential to the workplace. They help us create a sense of belonging, strengthen our psychological contracts with our employers and help drive us to be motivated and efficient. Strong relationships can facilitate communication and advice-sharing among co-workers.

However, it's important to note workplace friendships can have a downside. Friendships at work can be problematic due to rumors of relationships, nepotism and favoritism, to name a few. The concept of "work" and "play" can often conflict when career goals intersect or worse when there is a conflict. That said, many of these issues can be mitigated with clear boundaries and communication.


																																			Preventing burnout

Employees are not the only ones who benefit from workplace friends--there are also significant benefits for employers. Promoting employee engagement through a respectful and inclusive work culture, for example, decreases employee turnover rates.

Employees with friends at work are twice as likely to feel passionate about their roles. These individuals also tend to interact with clients, deliver high-quality work and express overall greater degrees of well-being than those without work friends.

Apart from creating a supportive atmosphere, workplace friendships lead to people being less inclined to look for other job opportunities.

This element of workplace culture has become increasingly important as companies deal with the aftermath of the Great Resignation, where 4.3 million Americans left their jobs in August 2021 alone.


																																						
    
     




																																			Inter-generational friendships

Inter-generational friendships are important to cultivate at work. You should consider expanding your networks to get the most out of these meaningful relationships.

However, forming friendships with supervisors can be challenging. Such relationships carry the risk of cronyism and nepotism and can undermine the integrity and effectiveness of a workplace.

A study in the health-care sector found that health-care professionals who felt unfairly treated were more likely to feel unmotivated, which impacted work performance.

This illustrates the struggle for organizations to combat perceptions of nepotism while fostering trust and camaraderie among employees. Friendships with a superior can work against personal relationships and the organization as a whole.

Instead, organizations should prioritize mentorship programs. Pairing younger employees with seasoned employees provides guidance, feedback and support, bridging the gap between individuals and the organization. Mentoring is also a great way to bridge any generational gaps.

Whether a traditional peer-on-peer program or someone taking you under their wing, the rewards are significant. About 70% of Fortune 500 companies have some mentorship program, which speaks to their value.


																																			Dos and don'ts

To ensure that workplace friendships are positive and don't result in consequences, there are some essential guidelines and boundaries employees should consider following.


	Go out of your way to greet your co-workers, celebrate their accomplishments and invite them out to lunch or happy hour after work.

	Maintain your professionalism at work, even when spending time with friends. Remember that your supervisor could be watching.

	Be kind to those around you: Avoid behaviors that may exclude others and steer clear of gossip. While not everyone may naturally form friendships, maintaining a respectful attitude is key.

	Handle conflict maturely: If you and your work friend run into difficulty in your relationship, don't place all the blame on them or ghost them. Address issues maturely and work together to resolve them.

	Balance socializing with working: If your friendship is taking up too much of your time or impacting productivity, adjust how you interact at work.

	Don't engage in favoritism: Ensure your friendship doesn't lead to cronyism or nepotism, which can harm team dynamics and trust.

	Respect privacy: Don't share personal information about your work friends with other colleagues without their permission.

	Clearly communicate and stick to boundaries with your work friends.



Having friends at work can be a good thing--it's good for mental and physical health, prevents loneliness and organizations perform better. But, like all relationships, it's important to always remember and respect boundaries.
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Social media and messaging apps such as Facebook, Instagram, Snapchat and Messenger are increasingly used to buy and sell drugs in many countries. New Zealand is no exception.



										      
         
        
        
        

      

																																	
This trend is particularly popular among young people, who are often involved in trading recreational drugs such as cannabis and MDMA. These deals are generally small scale, which means people believe the risks of getting caught and facing legal action are low.

But our new research shows how drug-linked "digital trace data" may lead to unexpected consequences in the future. Young people could see their data sold and used against them by job recruiters, insurance companies and others for decades to come.

Data harvesting is the new normal

Social media companies such as Meta are among the largest and most aggressive harvesters of user data.

These companies collect data on users beyond the confines of their platforms, generating profiles on individuals they can use to target advertising or sell to third-parties.


																																						
    
     




																																			We interviewed 33 people as part of our study of social media drug trading in New Zealand. Participants had varying experiences buying and selling drugs via apps.

A core question we were interested in was how our interviewees navigated security and digital trace data as part of their drug trading.

Many participants were aware of and concerned about the impact a potential criminal record could have on their lives.

They also felt the collection of their digital trace data by social media companies could become another potential source of exposure to police, who can request their data from these companies. As one participant said, "Facebook probably knows I sell drugs."

But concerns went beyond just law enforcement. Some participants accepted their digital trace data could be used by other groups: "My data has been bought and sold 1,000 times by now, i don't care what company has it anymore."

Some of our interviewees also reported receiving targeted adverts related to drug use on Meta platforms, ranging from cannabis edibles to rehab clinics.

This raises questions around how drug-linked digital trace data may influence different areas of people's lives as it's absorbed into the global data trade.

Increasingly, a person's digital trace data is being accessed by different groups, from recruitment and insurance companies to law enforcement agencies.


																																			Data may become the new criminal record

Criminal records have long had an impact on employment, housing access, insurance, loans and travel opportunities--also known as "collateral consequences."

The 2004 Criminal Records Act included the clean slate scheme which allows eligible New Zealanders to request their criminal records be concealed from employers and third parties.

The scheme is meant to give hope to people grappling with the consequences of criminal records for minor offenses, often committed in their youth. But critics have argued it doesn't really work as intended in the digital age.

Today, archived digital content, such as media reports of an offense, often remain easily searched and accessible after official records have been removed.

But the rise of big data and the use of algorithms to analyze digital trace data sets and predict consumer behavior further complicates this picture. Big data analytics are spreading beyond advertising into other private sectors such as insurance. This means the collateral consequences of criminal records--and any illegal behavior--are expanding.


																																						
    
     




																																			Collateral consequences in the age of big data

The fact our research participants viewed themselves as having a low risk of being caught by police is unsurprising, given the small scale of their drug trading.

But the collection and sale of digital trace data as part of social media drug deals means we need to broaden the understanding of collateral consequences beyond criminal records.

The spread of big data and predictive algorithms shows how criminal convictions could become just one of many sources of collateral consequences for individuals.

The targeted advertising of drug-related products and services to some participants in our research highlights how labels such as "drug consumer" may be applied to people based on their digital trace data. There is a high likelihood this classification will feed into other data sets as they are sold on to third parties.

And given the long-term storage of data by many public and private groups, it may well be that data gathered about an individual when they were 18 continues to affect them when they are 35.

These data sets may end up causing collateral consequences similar to criminal records, regardless of whether or not there was a criminal conviction.

The global data trade is likely to affect all of us in some form. But it may have a particularly harsh impact on people whose digital trace data links them to behaviors such as drug use or minor offending such as small-scale drug trading.
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Humans arrived in Australia at least 65,000 years ago, according to archaeological evidence. These pioneers were part of an early wave of people traveling eastwards from Africa, through Eurasia, and ultimately into Australia and New Guinea.



										      
         
        
        
        

      

																																	
But this was only one of many waves of migration in the story of the human colonization of the globe. These waves were probably driven by climate change and the ability of groups to adapt to a wide range of environments.

In new research published in Nature Communications, we have found evidence that a large wave of migration reached the island of Timor not long after 50,000 years ago. Our work at Laili rock shelter suggests the people who first reached Australia some 65,000 years ago came via New Guinea, while Timor and other southern islands were only colonized by a later wave of settlers.

Potential routes to Australia

Timor has long been regarded as a potential stepping-stone island for the first human migration between mainland Southeast Asia and Australia and New Guinea. At the time of these ancient migrations, sea levels were lower, so many of what are now islands in Southeast Asia were joined to the mainland in a region known as Sunda, and Australia and New Guinea were joined together in a single continent known as Sahul.

The islands between Sunda to the west and Sahul to the east are known as Wallacaea. These islands have never been connected to each other or the mainland, owing to the deep channels that separate them. This has meant that even when sea levels were much lower than today they remained as islands.

The search for evidence of early migrations on Timor has been hampered by a lack of suitable sediments in caves and rock shelters.

However, we found a unique source of evidence at Laili rock shelter, overlooking the Laleia river in central-north Timor-Leste. Unlike other sites in the region, Laili preserved deep sediments dating between 59,000 and 54,000 years ago which contained no sign of human presence.

On top of these layers we found clear signs of human arrival, in the dirt occurring about 44,000 years ago. This provides clear evidence that while humans were initially absent from the site and the local landscape, they subsequently arrived in what must have been significant numbers.

From other research, we also know there is evidence of humans arriving at other sites in Timor-Leste and nearby Flores Island between 47,000 and 45,000 years ago. Taken together, all this evidence strongly supports the view that humans only arrived in this region around this time.


																																						
    
     




																																			Evidence in the dirt

Our analysis of the sediment layers at Laili suggests humans arrived in a deliberate and large-scale colonization effort, rather than ad-hoc settlement by a small population. This is clearly seen in the earliest traces of occupation, which include hearths, dense accumulations of stone artifacts, and the remains of a diet rich in fish and shellfish.

We used a technique called micromorphology to study the layers of sediment under the microscope.

We could see the sediment from before the time of occupation did not carry signs of human presence. But when humans moved in to the site, many traces of human occupation appeared abruptly, including compressed trampled layers caused by the passage of people on the shelter floor.

Island hopping to Sahul

Our findings may prompt a re-evaluation of the route and timing of the earliest human migration into Sahul. They also show movement to the islands was an ongoing process rather than a single event, with occupation of the southern islands occurring thousands of years after the initial settlement of Australia.

The intensity of the initial occupation we found at Laili suggests this migration may have been large enough to overwhelm previous migrations in the islands of Southeast Asia and Australasia.

The earlier dispersal waves, including the people using the ancient Madjebebe rock shelter in Australia, may have been small numbers of people coming from a different route further north via New Guinea. The later wave of dispersal through the Wallacean Islands may have formed a much more significant arrival of humans on Sahul.

The absence of human occupation on Timor before 50,000 years ago indicates that humans arrived on the island later than previously supposed. This supports the theory that humans first arrived in Australia via New Guinea rather than Timor.

This path is less direct, but it may be explained by the fact the southern islands including Timor have far fewer land-dwelling animals to eat. Early colonists would have needed the flexibility to live on fish and shellfish. So moving into these southern islands could have been more challenging than the northern islands which had more medium to large land animals.
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Students at all-girls' schools do slightly better in their exams than girls at co-educational schools, according to new research from the United Kingdom.




										      
         
        
        
        

      

																																	
This goes against previous studies that suggest it does not matter if students attend single-sex or co-ed schools.

What is the study?

This research was done by FFT Education Datalab. This is an independent research team specializing in education policy and statistics.

Using the United Kingdom's National Pupil Database, the study looked at more than 580,000 students who attended more than 3,200 schools. All schools were government-funded (so were "public schools" in Australian termimology) and were either single sex or co-ed.

Students exam results were examined at the end of Year 11 and the study controlled for differences in schools and pupil characteristics, such as socioeconomic disadvantage or high levels of students who learned English as a second language.

What did the research find?

The research found girls who went to all-girls' schools recorded a small improvement in their exam results compared to their peers in co-educational schools.

This is after adjusting their results to account for factors such as disadvantage.

The gap is small--around one month's progress for each of the students. But it is noticeable.

Yet for boys' schools, there wasn't any difference in results between single sex and co-ed schools.


																																						
    
     




																																			Why is this important?

While the UK study was not peer-reviewed, this finding is important because it contradicts other recent large-scale research, which has found no statistically significant academic advantage to single-sex schooling.

For example, a 2022 analysis of Irish students found no significant performance gaps between co-educational and single-sex schools.

A 2014 meta-analysis (an overview of many studies) across 21 countries also found no high-quality evidence of benefits to single-sex schooling.

What about Australia?

This new research plays into the renewed debate over single sex schooling in Australia in recent months.

This follows some prestigious all boys' schools announcing moves to co-education (and some former students crying about the change). It also follows multiple examples of sexism and misogyny by male students at both all-boys and co-ed schools.

There is also a growing body of Australian research examining toxic behavior of boys towards their female teachers and peers.

So the UK research could further entrench a perception girls are better off in single-sex schools.

This perception has a long history. Many girls schools were set up in the 1800s by pioneering headmistresses such as English educator Frances Buss, who believed in girls' equal rights to education and girls' schools were the best places to provide this.

Girls' schools today retain an image of feminist progressivism, promoting the idea that "girls can achieve anything." The perception is supported by some research evidence that girls in single-sex schools are more likely to feel confident in traditionally male-dominated subjects such as STEM.

What needs to be done?

This UK study raises many questions. Are girls indeed better off on their own? Are there aspects of single-sex education that could be applied in co-ed environments? How do we ensure that all schools are schools of choice for girls, including coeducational schools?

We can investigate these questions further by doing research with families to better understand their perceptions and experiences of single-sex schools today. We can also do more research into the impact of programs such as Respectful Relationships, which have been introduced to build positive gender cultures in schools.
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Sociodiversity--the diversity of human opinions, ideas, and behaviors--is a driving force behind many positive developments.



										      
         
        
        
        

      

																																	
"When different people come together, given they have no bad intentions, new ideas emerge, which can foster innovation and contribute to economic prosperity," explains Dirk Helbing, who is an external faculty member at the Complexity Science Hub and a professor at ETH Zurich. Therefore, maintaining or even promoting sociodiversity plays a significant role. But how can this be achieved?

In a study recently published in the Journal of the Royal Society Open Science, Helbing and his colleague found evidence that sociodiversity is lower in centralized social networks, where a few key figures are connected with a lot of people.

Rich get richer

In reality, networks are highly centralized, especially on platforms like Instagram and X, where it is possible to have a large following and where some celebrities have many followers, according to the researchers. Most people in these networks have comparatively few followers, while a select few command substantial numbers.

"This is further reinforced by the fact that people who already have many followers are more visible and quickly gain even more followers," says Andrea Musso from CSH and ETH. This so-called Matthew effect--also known as "rich-get-richer effect"--increases centralization in the network. In turn, centralization destroys the niches protecting minority opinions. Accordingly, centralization reduces sociodiversity, finds the study.


																																						
    
     




																																			Niches for minority opinions

"In centralized social networks, minority opinions are easily crowded out by majority opinions. This can sometimes mean that valuable ideas are lost, while mainstream takes over. That, however, is no guarantee for good solutions," explains Helbing. "In fact, social networks should offer safe spaces, where new ideas can develop without having to enter competition with the mainstream right away."

"When people are part of a group that shares their beliefs, new ideas can survive for a longer time. Otherwise, it is likely that they end up conforming with the majority. Then, however, innovation doesn't have a chance," states Musso. "Importantly, such group support depends on a person's social network rather than on how widely the idea is accepted overall."

"Networks that promote sociodiversity have structural features that protect minority opinions," Helbing concludes.



    
    
    
        
        
    
            
            Here you can see two very different social networks: the upper one is a centralized network, such as those found in social networks like Facebook or X in the vast majority of cases. The lower network is a decentralized network - the so-called Watts-Strogatz network. The thick black line reflects the population's socio-diversity in each of the two networks. For the same innovation rate, socio-diversity is typically much higher in decentralized networks. Credit: Andrea Musso and Dirk Helbing
  

Unfollowing VIPs

"So, if we want to promote sociodiversity, we should decentralize social networks," suggests Musso. Take, for instance, social networking platforms such as Meta or X.

"It turns out that a simple action, such as unfollowing a few VIPs, meaning some influential people with a lot of followers, can help to promote sociodiversity," explains Helbing.

Over time, this can lead to a richer range of ideas, more innovation, economic prosperity, resilience against societal disruptions, and collective intelligence.


																																			Synthetic and real networks

For their study, the researchers created a new method to understand a network's ability to foster sociodiversity, i.e., to grasp how good a network is at providing space for minority opinions. They validated the method by using a simple model of how opinions change: people can either take over the opinion of a network neighbor (imitate) or invent a new opinion (innovate).

The study found that different networks may display radically different levels of socio-diversity, even when the rates of imitation and innovation are the same. Importantly, their novel method can predict these differences well.

First, the researchers tested the method's predictive power on synthetic networks--networks generated through models.

"Synthetic networks offer the advantage that we can change relevant parameters as we like. For instance, we can create heavily centralized networks in the computer by connecting most elements with a select few 'central' elements. Alternatively, we can decentralize the network by interconnecting its elements randomly," explains Musso.

Subsequently, the researchers evaluated their method across more than a hundred real social networks, drawn from platforms like Meta or X.

Important in many areas

"The results of this study have important implications for how opinion diversity can be sustained or even increased," explains Helbing.

The authors emphasize that opinion formation is indeed not the only example where the behavior of a system depends on the network structure. The occurrence of harmful cascading effects, the spread of diseases, the efficiency of traffic patterns and their emission levels, the effectiveness of disaster response operations, and the emergence of cooperation are all examples where the outcome is largely determined by the interaction network.

"These dependencies are often counter-intuitive," says Helbing. "This makes network theory and the science of complex dynamical systems such an exciting research area."
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Study suggests YouTubers cheer people up more than casual friends
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One-sided relationships with YouTubers are more emotionally fulfilling than talking to casual friends, a new study suggests. The University of Essex research discovered people feel watching online stars like Zoella, KSI and PewDiePie can cheer them up more than weak-tie acquaintances--like neighbors or co-workers.



										      
         
        
        
        

      

																					
Dr. Veronica Lamarche, from the Department of Psychology, also found people feel liked, respected and understood by fictional characters. The study suggests watching online celebrities offers positive reinforcement--despite them not being able to respond.

Dr. Lamarche hopes the research--published in Scientific Reports--will shine a light on the role these relationships, known as parasocial, play in society, as social media evolves.

"Parasocial relationships are an important part of our psychological toolbox when it comes to feeling like we have people out there who are able to validate and support us in times of need, even if we can never actually meet with them in reality," said Dr. Lamarche.

"This isn't a last resort for very young or lonely among us--in our studies, people of all ages reported feeling like they had a strong connection to at least one fictional character, celebrity or online personality that they've never met."

Across three studies, more than 1,080 people were studied to judge how they perceived parasocial relationships. Most participants--52%--said they have a strong parasocial relationship, with 36% saying they felt close to a Youtuber.

It looked at people with an average age of 36 in Britain and America and found they believe "one-sided" friendships can fulfill emotional needs in ways that mirror traditional relationships.

These imagined relationships with someone they have never met or a fictional character were seen as more effective at fulfilling their emotional needs than acquaintances or similar weak ties.

However, strong two-sided relationships--such as a romantic relationship or very close friendship--were consistently seen as the most effective connection for fulfilling emotional needs.

Dr. Lamarche added, "People naturally believe their closest relationships are the best way of fulfilling their emotional needs. However, when people were asked to think about a recent time where a close other had hurt their feelings, some people became even more confident that their parasocial ties would be able to respond to their needs."
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Pearl in the shell? Special purpose acquisition companies should embrace uncertainty with investors
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When it comes to filing an initial public offering for a typical company, there's a long list of things for prospective investors to know.



										      
         
        
        
        

      

																																	
With a special purpose acquisition company IPO, it's more of a case of you don't know what you don't know.

New research published in Strategy Science from Derek Harmon, assistant professor of strategy at the University of Michigan's Ross School of Business, shows that when filing a SPAC-IPO, being honest about--and leaning into--the uncertainty may be key to funding success.

Unlike a traditional initial public offering, SPAC-IPOs are not selling a company; they are selling a shell company and its founder's ability to assess the market and acquire a company.

The goal of a SPAC-IPO is to raise funding for acquisition and give investors the opportunity to get their money back if the shell company cannot acquire another company within 24 months.

There has been a proliferation of SPAC-IPOs in the past few years, primarily because of the U.S. Securities and Exchange Commission's rules on their vetting. SPACs don't have the same SEC vetting process as traditional IPOs. This was partially what attracted Harmon to the subject.

Because of the uncertainty of their acquisition targets, SPACs are in an awkward position to communicate how they will be successful in the market. Harmon's study asked, "When you can't clarify uncertainty, what is the best strategy?"


																																						
    
     




																																			The study found that the more a shell company recognizes uncertainty in its communications to investors, the more likely they are to earn the trust of investors.

"What we're arguing, which is consistent with research in communication studies on studying cancer, studying earthquakes, studying rare weather events, is when you don't know what you don't know--if you communicate your uncertainty--it actually makes people trust you more," Harmon said.

Because SPACs don't go through the traditional vetting process, the companies were raising more money than traditional IPOs between 2010 and 2020, he said. With the promise of returning funds, if they do not source a company and low vetting by the SEC, SPACs could be a dream for industry-savvy founders and investors.

Still, SPAC-IPOs are disadvantaged because it is illegal for them to know the company they are acquiring or the industry they are participating in beforehand.

Despite the research showing that communicating uncertainty can be beneficial, SPACs can use other strategies to increase investor confidence. The background experience and human capital of the founders can make an impact on funding. It's one part of a communication strategy that the founders don't want uncertainty around.

"To claim that you don't know much about your own founding team is suspect. And so, the more you can share about the reputation, the education, the expertise of your founders, the less uncertainty there will be, and that has a better outcome," Harmon said.

"There are founders who have been really successful with SPACs, so when you see a SPAC founder a second or third time, that level of trust kind of overrides because you know they've done it before."

Even with the expertise of founders or the status effect of celebrities like Shaquille O'Neal, who participated in Forest Road Acquisition Corp. II, a clear outcome of the research is that the ability to communicate uncertainty gives SPAC-IPOs a strategic advantage to raise funding.
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Children in England struggling at school entry more likely to face disadvantage at age 16-17, according to study
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School readiness at age 4-5 could help predict unemployment and education drop-out at age 16-17, according to a study led by the University of Leeds with Lancaster University. Children who were behind in their development at age 4-5 were almost three times as likely to have been out of education, employment, or training at age 16-17, analysis of pupil data has found.



										      
         
        
        
        

      

																																	
4-5-year-olds in England are assessed by the Early Years Foundation Stage Profile, and those who reach the threshold of a "good level of development" are considered "school ready."

The new study in the journal BMC Public Health has found a significant gap in GCSE results and Not in Education, Employment or Training (NEET) outcomes between those who were ready and unready for primary school. The research drew on data from more than 8,000 Bradford young people whose records are linked as part of the Connected Bradford project.

Lead author Dr. Matthew Warburton, Research Officer at Leeds' School of Psychology, said, "These findings tell us that there are clear, early indicators for children and young people being at risk of disadvantage in late adolescence. As schools routinely collect this data, the research could be used to kickstart early intervention in schools based on primary school readiness."

The research found that 11% of children who were not school ready went on to be NEET at 16-17, compared to just 4% of children who were school ready.


																																						
    
     




																																			This early disadvantage also predicted achievement at GCSE level. Of children who were assessed as not school ready, 44% achieved GCSEs at level 2 (grade 4 or above) in English, Math, and five subjects overall, where 77% of those school ready achieved these results.

The research team, which also included academics from Lancaster University and the Bradford Institute for Health Research, say this shows a clear need for early intervention by schools to reduce disadvantage in later life.

This echoes the message from a series of N8 Child of the North and Centre for Young Lives reports on the need to put children and young people first.

Senior author Dr. Amy Atkinson, Lecturer in the Department of Psychology at Lancaster University said, "Data from the Early Years Foundation Stage Profile is readily available for millions of children and young people in England. This information could, and should, be used to identify pupils at increased risk of becoming NEET."

The researchers point out that data availability meant that NEET could only be assessed at 16-17 years of age, with further work needed to assess this trajectory over a longer timescale.



																																																					
																				
																						More information:
												Matthew Warburton et al, Risk of not being in employment, education or training (NEET) in late adolescence is signalled by school readiness measures at 4-5 years, BMC Public Health (2024). DOI: 10.1186/s12889-024-18851-w
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Personal crises reduce voter turnout, but may prompt other political action
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Experiencing multiple life disruptions such as unemployment, eviction or a loss of health insurance makes people less likely to vote--but may motivate them to engage politically in other ways, a Cornell political scientist and co-authors report in new research.



										      
         
        
        
        

      

																																	
Analyzing several large surveys of verified American voters before and during the pandemic, the researchers found that outside of highly politicized crises like COVID-19, which can increase turnout, people with unstable lives are systematically underrepresented at the ballot box.

The data showed that people experiencing the most personal crises are nearly 20 percentage points less likely to vote compared to those who experience none--a turnout gap nearly as significant as that between white and Hispanic voters. But the same challenges could prompt political participation seen as more immediately helpful, such as contacting elected officials or attending community meetings or protests.

"When people connect their problems to direct forms of political action that might address their problems, crises can actually boost political participation," said Jamila Michener, associate professor of government and policy in the College of Arts and Sciences and senior associate dean of public engagement in the Cornell Jeb. E. Brooks School of Public Policy.

"Crises are not an inevitable path towards deeper political alienation for people who are marginalized."

Michener is a co-author of "The Politics of Personal Crisis: How Life Disruptions Shape Political Participation," published April 27 in Political Behavior, with Jake Haselswerdt, associate professor of government and public affairs at the University of Missouri; and Christopher Ojeda, assistant professor of political science at the University of California, Merced.


																																						
    
     




																																			The title references a rallying cry that emerged during women's movements in the 1960s and 70s: "The personal is political." The authors argue that personal life can be profoundly political, and that many crises are the products of a changing economy and growing inequality that have heightened risks for those with fewer resources.

Studies have examined how some individual disruptions affect political participation--foreclosure, say, or being arrested. But after successive crises in the U.S. housing, labor and health care markets, the scholars said, their study provides a more comprehensive view.

"If we only think about the political implications of one crisis at a time, we're going to understate the relationship between our larger economic environment and democracy--the political choices that people make or don't make," Michener said. "Only by considering these things together can we understand the full picture of what many people are experiencing, which is multiple crises over a period of time."

The authors analyzed publicly available data from the Cooperative Election Study (CES) in 2018 and 2020, which included common sections with more than 60,000 respondents, plus additional questions the researchers posed to nationally representative samples of 1,000. They also examined relevant data from the Democracy Fund's Views of the Electorate Research (VOTER) Survey.


																																			The surveys validated turnout in those years with public records and included self-reports about other activity, such as attending a political meeting; putting up a political sign; working for a candidate or campaign; attending a protest; contacting a public official; and donating money. Collectively, the surveys asked if any of several dozen crises had occurred in the previous year, ranging from divorce and trouble paying medical bills to lost jobs, homes or health insurance.

As expected, after controlling for income, race and other demographic factors, the analysis showed that more crises reduced the likelihood of someone voting. A suspended or revoked driver's license was the disruption most strongly associated with lower turnout, followed by having possessions repossessed, being evicted or losing a home.

"These findings are consistent with the idea that the totality of disruptions to everyday life can be disruptive to turnout," the authors wrote.

That wasn't true for COVID-related crises, where cumulative problems were associated with increased turnout. People respond differently to highly politicized issues, the researchers suggest, about which they are saturated with news and messages drawing clear political lines.

While crises could prompt activism in place of voting, the surveys found that type of participation much less common. For example, non-voting activity reported in the 2020 CES ranged from 3% of respondents working for a candidate or campaign to 23% donating money, while voter turnout was 62%.

Overall, Michener said, the study highlights the importance of considering life disruptions in the study of political behavior, and gives elected officials and advocacy groups a more comprehensive and nuanced understanding about when people will engage politically, and what kinds of political action they're more likely to pursue.

"Choices about how to provide resources to constituents or not affect whether they engage the political process," said Michener, who also directs the Cornell Center for Racial Justice and Equitable Futures. "It clarifies the stakes of larger decisions about how to structure the economy and meet people's needs in challenging times. That very much matters for the nature and the content of our democracy."
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Nutbush fever: How the Ike and Tina Turner hit became Australia's dance sensation
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If there's one thing that Aussies just can't resist doing at a wedding--it's the Nutbush.



										      
         
        
        
        

      

																																	
The iconic line dance to the 1973 R&B funk track Nutbush City Limits is an accepted part of Australian culture and has crossed generations so that children and adults break out the moves at weddings, parties and school formals.

Now researchers at the University of South Australia and Edith Cowan University in WA have explored the origins of the Nutbush and how it became an Australian cultural phenomenon.

UniSA's Professor Jon Stratton and Edith Cowan's Professor Panizza Allmark have researched the history of the dance to the Ike and Tina Turner hit and say it's likely to have originated in the halls of the NSW education department in 1975. The study is published in the journal Continuum.

"We believe the Nutbush was developed and distributed to teacher training institutions to be used as a teaching aid in creative arts classes and physical education," says Prof Stratton, a cultural studies scholar.

"Line dances work very well in classrooms because the teacher can stand at the front and give instructions to the lines. The idea must have been to provide students with an enjoyable way of exercising and learning coordination.

"Whoever designed the Nutbush succeeded beyond any success they could have hoped for. What makes it special is that it's moved out of schools to become the dance of choice at many Australian social events."


																																						
    
     




																																			It's also been claimed that the Nutbush may have come into existence from someone trying to remember the steps to the American line dance, the Madison, but ending up with an incorrect version that went on to become the Nutbush.

The daggy line dance that accompanied the semi-autobiographical song written by Turner is characterized by several variations of leg movements. Despite its popularity, Turner has never performed the dance and there is no recorded comment from her about it.

The song itself is based on Turner's small rural hometown of Nutbush in Tennessee and was released in July 1973, peaking in the music charts at number 87 in early December of that year.

Nutbush City Limits stayed off the Australian music charts throughout all of 1974, until something unusual happened. It climbed to number 27 on the Australian chart in March 1975 and stayed in the top 100 for 15 weeks. That same year the single climbed to number 8 in the NSW chart and reappeared in 1976. It also reached the heights of the Victorian and Queensland music charts.

Prof Stratton suspects its re-emergence in Australian music charts was not only because the song was a "dance floor filler" but was also because of the Nutbush's popularity and spread across Australian classrooms during that time.

"The last time Nutbush City Limits appeared in the Australian charts was when Tina Turner died at the age of 83 on 24 May 2023. The Nutbush is likely to remain an experience that Australians resonate with for some time."'


																																			Professor Panizza Allmark recalls dancing to the Nutbush herself in primary school in Perth around 1980 when physical education and dance classes would prepare students for highly anticipated school discos.

"Unlike formal dancing where you needed a partner, the Nutbush didn't involve holding hands or touching anyone of the opposite sex," she says.

"In primary school, when learning folk dancing, there was great awkwardness in having to dance with a partner of the opposite sex but with the Nutbush, you didn't need 'to take a partner by the hand." You could enjoy the dance moves and be part of a communal experience without all the sweaty handholding."

The Nutbush has become such an Australian institution that there have been various attempts to create a world record for the number of people dancing it at one time.

The record stands at 6594 dancers at the 2023 Mundi Mundi Bash in remote NSW.



																																																					
																				
																						More information:
												Panizza Allmark et al, Doing the Nutbush: how Australia got its very own line dance, Continuum (2024). DOI: 10.1080/10304312.2024.2331796
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Dental enamel study suggests differences in Neanderthal and Paleolithic human childhood stress
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Neanderthal children (who lived between 400,000 and 40,000 years ago) and modern human children living during the Upper Paleolithic era (between 50,000 and 12,000 years ago) may have faced similar levels of childhood stress but at different developmental stages, according to a study published in Scientific Reports. The authors suggest that these findings could reflect differences in childcare and other behavioral strategies between the two species.




										      
         
        
        
        

      

																					Laura Limmer, Sireen El Zaatari and colleagues analyzed the dental enamel of 423 Neanderthal teeth (from 74 Homo neanderthalensis individuals) and 444 Upper Paleolithic humans (from 102 Homo sapiens individuals). They investigated early-life stress in these individuals by identifying horizontal grooves of thinner enamel, which previous research has demonstrated can be associated with childhood stressors such as illness, infections, malnutrition, nutritional deficiencies, and trauma.

The authors found that the overall likelihood of enamel defects was similar in both Neanderthal and Upper Paleolithic modern human teeth but that the developmental stages that these defects were likely to occur in varied between both species.

Among Upper Paleolithic humans, enamel defects were more likely to occur around the ages weaning is estimated to have occurred--between one and three years of age--than after the estimated weaning period. Among Neanderthals, enamel defects were more likely to begin to appear with the expected weaning period (around one year of age), before peaking during the post-weaning period (between two and four years of age) and then decreasing.

The authors hypothesize that the stress experienced by Paleolithic human children during weaning could have been caused by increasing energy demands raising the risk of malnutrition.

They propose that Upper Paleolithic humans may have helped reduce developmental stress in children after weaning through strategies such as encouraging prolonged dependence on parents, exploiting resources more efficiently, and providing children with access to food.

They suggest that these strategies may not have been used by Neanderthals and that this could have contributed to long-term survival advantages for modern humans compared to Neanderthals.


																														
																				
																						More information:
												Laura Limmer, Differences in childhood stress between Neanderthals and early modern humans as reflected by dental enamel growth disruptions, Scientific Reports (2024). DOI: 10.1038/s41598-024-61321-x. www.nature.com/articles/s41598-024-61321-x
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Following numerous attempts at peace, in 2016, the Colombian government and the FARC, the largest left-wing guerilla group, signed a peace treaty. Although Colombians were deeply divided about the treaty's prospects when it was first signed, the agreement put an end to six decades of armed conflict in which hundreds of thousands of Colombians, 80% of them civilians, perished. When it came to the prospect of peace, skepticism and hope were at odds, including among the urban youth in Bogota, Colombia's capital.



										      
         
        
        
        

      

																																	
A newly published study of Colombian youths' perspectives on the conflict and its aftermath brings that skepticism and hope for restoration into focus. The paper, published in Political Psychology, was led by Laura Pareja Conto and Holly Recchia, a professor of education in the Faculty of Arts and Science.

The study revealed a deep cynicism regarding the peace accord, an overall disillusionment with the country's political system and distrust toward both the government and the FARC. However, it also showed that these youth generally supported the peace process, with 57% saying they hoped it would succeed.

They expressed strong feelings about the need to improve the lives of the conflict's victims, accountability for harm and ending a seemingly intractable cycle of violence.

Most students also expressed having a limited understanding of the history of the Colombian armed conflict, which the researchers noted is a possible point of intervention. The country aims to reconstruct a more inclusive narrative of the events and root causes that propelled the conflict.

Divided but hoping for the best

The data were gathered in 2018 from interviews with 77 adolescents at two high schools in Bogota. The researchers chose public schools located in neighborhoods with lower to middle socioeconomic status to reflect the reality of the majority of the city's residents.


																																						
    
     




																																			"At the time, Colombia was very polarized. The country was in the middle of a presidential election and the divide following the peace agreement plebiscite was still palpable," says Pareja Conto. "With this study, we aimed to go beyond this division to explore the concerns and tensions in how youth understand the armed conflict and peace process."

"We were not surprised by the levels of cynicism, given the history of the conflict in Colombia and the corruption that has plagued its different political systems and institutions," adds Recchia. "It reflects youths' apt understandings of their social realities. But we found that this cynicism was juxtaposed with their focus on improving the lives of people who were impacted, on restoring relationships and ending violence--this was the real take-home for us."

According to Colombia's truth commission, at least eight million Colombians were displaced between 1985 and 2019. Bogota remains the country's largest receptor. To protect the participants' privacy and well-being, the researchers did not ask about their own personal experiences of the conflict.

They were asked about their knowledge of the conflict itself, the peace treaty and how it was being discussed in the public sphere. The students also described their conversations with others about the conflict and the peace process. All the questions were open-ended.

Each participant was presented with two hypothetical though realistic scenarios depicting harmful events that resulted in either loss of life or damage to infrastructure. They were asked how best to address these harms and to justify their proposals. Their answers were then codified and analyzed by the researchers.

The results were not meant to provide an authoritative portrait of Colombian youth, the researchers note. Rather, it was meant to provide a sociopolitical and psychological analysis of urban Colombian adolescents at a certain time and place.


																																			Shared humanities

Pareja Conto acknowledges that her home country remains divided but has made significant strides in the years since the peace agreement was signed. Peace education initiatives are being implemented in Colombian schools, with possibilities for nuanced classroom discussions on difficult issues like justice and reconciliation.

The research could have relevance outside Colombia, given the unfortunate prevalence of conflict around the globe.

"The data make evident that even when people hold opposing perspectives, common ground can be identified. Across the political spectrum, youth are expressing underlying concerns about restoring those who have been harmed and ending cycles of violence," she says.

"It's a humane orientation to express empathy for people who have experienced profound loss, but beyond this, youth are very nuanced in their proposed optimal solutions for restoration and peace."

Contributing authors include Angelica Restrepo from Concordia University, Gabriel Velez from Marquette University, Roberto Posada-Gilede from Universidad Nacional de Colombia and Cecilia Wainryb of the University of Utah.
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Study: Social networks can influence perception of climate-change risk
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A new paper co-written by a University of Illinois Urbana-Champaign urban and environmental economics expert shows that social networks can play a significant role in influencing the financial behaviors and perception of catastrophic risks brought about by climate change.



										      
         
        
        
        

      

																																	
New research from Yilan Xu ("E-Lan SHE"), a professor of agricultural and consumer economics at Illinois, has found that short but severe episodes of flooding from hurricanes in Texas and Florida triggered an increase in flood insurance sign-ups nationwide depending on how socially connected a county was to the flooded counties.

Xu and co-author Sebastien Box-Couillard, a U. of I. graduate student, published the findings in the journal Economic Inquiry.

The researchers also found regional climate disasters such as flooding can have a ripple effect on climate change behaviors and beliefs throughout an entire social network for up to three years afterwards.

"During natural disasters such as hurricanes, tornadoes and flooding, disaster information spreads fast through social media feeds, lighting up with first-hand evidence such as pictures and video about the event," Xu said. "Ultimately, that information informs people outside of the immediate disaster area and prompts them to change their views about the risks of climate change."

For example, when there are bad storms that result in flooding, "people see images of flooding through their social connections on their Facebook feed and think 'Hey, this could happen to me, too,'" Xu said. "The exposure to that risk signal then prompts them to update their previous perceptions about whether climate change can affect them, which subsequently transforms their views on local flood risks and decisions regarding signing up for flood insurance."


																																						
    
     




																																			To measure climate adaptation behavior informed by changes in climate risk perception, the researchers investigated the uptake in flood insurance policies from the National Flood Insurance Program in the aftermath of two major hurricanes: Hurricane Harvey, which made landfall in Houston in August 2017; and Hurricane Irma, which made landfall in Florida in September 2017. Between the two storms, nearly 80,000 homes in the two regions found themselves with at least 18 inches of floodwater.

Using the Facebook Social Connectedness Index as a measure of social network adjacency that mediates social learning behaviors, the researchers were able to attribute an additional 250,000 policy sign-ups in flooded counties and an additional 81,000 policy sign-ups in unflooded counties over three years, according to the paper.

"Those numbers are fairly robust because flood insurance is not cheap," Xu said. "At the same time, we find no evidence of an overreaction by homeowners to peer flooding, resulting in over-insurance."

The increase in the number of flood insurance policies nationwide corresponded to the extent of each county's social network proximity to the flooded areas, Xu said.

"The social network may facilitate social learning about climate risks in that when you see family or friends experiencing a disaster, you start to think outside of your own bubble," she said. "Our study sheds light on how social networks can be leveraged to promote timely updates on climate risk perceptions and help correct the underestimation of climate risks."


																																			The implications of the research point to leveraging social networks to design educational programs and communication vehicles to promote disaster preparedness, adaptation and loss mitigation, Xu said.

"Communication strategies can be designed to enhance information dissemination to the less socially connected communities so that they can be better informed about climate risk and be engaged in climate risk management," she said.

Climate change is similar to COVID-19, in that "we're all in this together and what happens in one place can affect others far away," Xu said.

"In economics, we call that externality," she said. "A lot of times, a disaster can negatively impact nearby places, which we call a negative externality. But when we learn from a disaster, that's actually a positive externality. Basically, some people unfortunately experience a disaster, but their friends and family who aren't in that area can learn from it and prepare better before a similar disaster hits their own area.

"I see that as particularly important in the context of climate change because it's a very politically fraught issue for some people. Even though it can be really difficult for you to convince someone else that climate change is real, if they see their friends and family experiencing its negative consequences, that's a prime opportunity for the skeptics to update their thinking about climate change."
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												Yilan Xu et al, Social learning about climate risks, Economic Inquiry (2024). DOI: 10.1111/ecin.13210
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Preteens use dating apps, and 1 in 4 are sexual minorities: Study
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Though most online dating apps have a minimum age requirement of 18 years, a new study finds that a small number of 11-12 year-olds use them. Lesbian, gay, and bisexual (LGB) preteens are 13 times more likely to report engaging in online dating compared to their heterosexual peers.



										      
         
        
        
        

      

																																	
The research is published in the journal BMC Research Notes.

"Lesbian, gay, or bisexual adolescents, including preteens, may have limited romantic partner options in their schools, where they may also face discrimination, bullying, and stigma because of their sexual orientation," says lead author Jason Nagata, MD, associate professor of pediatrics at the University of California, San Francisco. "Dating apps may allow adolescents to easily identify other LGB users in close geographic proximity, whereas it may be more difficult to determine a potential partner's sexual orientation in real life."

The researchers analyzed data from 10,157 adolescents, mostly 11 to 12 year-olds, who are part of the Adolescent Brain Cognitive Development Study, the largest long-term study of brain development and child health in the United States. Data were collected from 2018-2020. Adolescents answered questions about online dating app use and their sexual orientation.

The study also found that preteen boys were nearly three times more likely to report online dating compared to girls.


																																						
    
     




																																			"Preteen boys are more likely than girls to report that social media made them feel more connected with their significant other," says co-author Kyle T. Ganson, Ph.D., assistant professor at the University of Toronto's Factor-Inwentash Faculty of Social Work. "Prior research has found that half of boys reported that social media made them feel more emotionally connected with their significant other, compared to 37% of girls."

The higher rates of online dating in LGB and male preteens may reflect trends in general screen use. A related study found that LGB preteens spend four more hours per day on screens in general, including television, videos, social media, and texting, than their heterosexual peers. Similarly, preteen boys spend 45 more minutes of total screen time daily than girls.

"Although online media can have benefits such as connection and socialization for LGB adolescents, parents and media literacy programs should provide guidance to mitigate risks from online dating such as cyberbullying, grooming, exploitation, privacy violations, and the exchanging of inappropriate content," Nagata says. "Parents should talk to their adolescents about media usage, including online dating, and develop rules through a family media use plan."
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												Jason M. Nagata et al, Social epidemiology of online dating in U.S. early adolescents, BMC Research Notes (2024). DOI: 10.1186/s13104-024-06777-w
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The Cannes Film Festival began a few days ago with nine women accusing the French producer Alain Sarde of raping or sexually assaulting them when they were minors or young actresses. If it reaches the courts, the sentence in this case will depend on the French penal code, but also on factors outside the law, such as the sex of the judges.



										      
         
        
        
        

      

																																	
A study led by researchers from the Empirical and Applied Victimology (VICRIM) group in the Faculty of Law and Political Science at the Universitat Oberta de Catalunya (UOC) concludes that in cases involving sexual offenses in which the victims are mostly women and minors, female judges tend to be more punitive than their male counterparts, especially when deciding upon the length of sentences.

The paper is published in the journal Criminology & Criminal Justice.

"The sex of the judges has an impact on sentences," said Laura Arantegui, a predoctoral researcher at the UOC and the lead author of the study, who pointed out that although "Spanish law is quite strict when it comes to determining penalties by type of crime, there are a number of human factors that can also affect sentencing. And one of them is the judges' sex."

Conditioned by gender roles

Over the last four decades, many more women have entered the judiciary, which was traditionally a male field. This has led to research into the influence that the sex of judges may have on the judicial decisions they make. Although being a man or a woman are not legal factors, they do have some impact on the sentences that are handed down, as a person is inevitably conditioned by the traditionally different roles played by the two sexes in society, which can lead to them having different points of view about vulnerable social groups.


																																						
    
     




																																			Previous studies focusing on sex offenses committed against minors found that in courts with more than one judge, the length of the sentence increased by about 3.5 months for every additional woman on the bench.

In this recent study, the researchers at the UOC focused on cases involving sexual offenses committed between 2019 and 2020 that came to trial in Spanish provincial courts, which deal with offenses subject to prison sentences of more than five years, where the sentences are handed down by benches made up of three judges.

They reviewed more than 2,200 cases, which were mostly sex offenses and sexual abuse of women and minors, and they concluded that the sentences were harsher when there were more women on the bench. However, when the bench was composed exclusively of female judges, the sentence imposed also depended on other variables.

"When it comes to the length of sentences, women are tougher than their male counterparts, imposing longer sentences, which is not to say that they are fairer. However, we found no significant results in terms of the number of convictions. In other words, there are no differences between men and women when it comes to determining guilt, but the punishment they impose is heavier," explained Arantegui.

Greater empathy for victims

In view of the results obtained in this study, and based on the conclusions of previous studies, the researchers at the UOC suggest that the reason for this difference between male and female judges could be that female judges identify with more vulnerable groups.


																																			"When dealing with this type of sex offense, women act as representatives of their gender and undoubtedly try to defend these victims, whom they see as more helpless or in a situation of inferiority, and perhaps for this reason they're more punitive," said Arantegui, a member of the UOC's Faculty of Law and Political Science.

As for the composition of benches of judges, the study concludes that the important factor is not the number of women (0, 1, 2 or 3), but instead the sex of the presiding judge, and in particular, that of the reporting judge.

According to Arantegui, the next step will be to examine what happens in cases of sexual violence that come before a single judge, and to expand the types of cases studied to determine whether the judges' sex also has an impact on other types of crimes.



																																																					
																				
																						More information:
												Laura Arantegui et al, Does the sex of judges matter? Analysis of sentencing in sex crimes in Spain, Criminology & Criminal Justice (2024). DOI: 10.1177/17488958241239785
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Study: Grocery shopping habits prove credit worthiness, aiding those without credit history
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Recent advances in artificial intelligence and machine learning, coupled with the evolution of large-scale data storage, access and processing technologies, have fueled interest among financial institutions in new data sources for credit scoring.



										      
         
        
        
        

      

																																	
Examples of these new sources include bill payment histories for phone, utility and streaming services; transaction records from checking, savings and money market accounts; and rent payment histories. The motive is twofold--pursuit of profit, including generating new accounts, and improving social welfare by extending credit access to those who lack traditional credit scores.

New research from the University of Notre Dame shows that repeated trips to the grocery store may be all that's necessary to prove creditworthiness.

The paper titled "Using Grocery Data for Credit Decisions" is forthcoming in Management Science from Joonhyuk Yang, assistant professor of marketing at Notre Dame's Mendoza College of Business, along with Jung Youn Lee from Rice University and Eric T. Anderson from Northwestern University. A working paper is available in the SSRN Electronic Journal.

The team partnered with a multinational conglomerate operating in multiple cash-reliant, developing countries in Asia and Africa. The data sponsor owns a credit card issuer and a large-scale supermarket chain, which enabled the researchers to merge data from the two domains and observe the behaviors of 30,089 consumers.


																																						
    
     




																																			They began by transforming the raw data into a more effective set of inputs and removed signals of credit risk from grocery data.

"Our approach was motivated by our conversation with the manager of the data sponsor, who said, 'To work with these huge data sets, you need a strategy for summarizing the key pieces of data into meaningful variables. A naive approach of simply throwing all our data at this problem without any structure is unlikely to work,'" Yang said.

"This remark resonates with another comment made by a manager at one of the leading banks in the U.S. with whom we spoke. The manager mentioned that the major obstacle to utilizing large-scale, granular consumer data in the making of loans is not a lack of access to such data, but rather a lack of knowledge on how to leverage them efficiently."

Repeated grocery shopping habits point to signals of credit risk.

Buying cigarettes or energy drinks is associated with a higher likelihood of missing credit card payments or defaulting, while purchasing "good" or healthy groceries, including fresh milk or vinegar dressings, is linked to consistently paying credit card bills on time.

"Guided by an extensive body of literature on habits, we construct variables that measure the level of consistency, or lack thereof, in what and how customers buy," Yang said. "Grocery data lends itself particularly well to measuring general consumer traits because groceries are non-durable necessities, so consumers make frequent and repeated choices."


																																			What an individual buys can help explain what type of payer they are, even after controlling for various socio-demographic variables and credit scores.

"Using item-level survey ratings, we find suggestive evidence that buying healthier but less convenient food items is predictive of responsible payment behaviors," Yang said. "We also see a positive and robust correlation between consistency in various dimensions of grocery shopping and making timely credit card bill payments."

Cardholders who consistently pay their bills on time are more likely to shop on the same day of the week, spend similar amounts across months and purchase the same brands and product categories.

Through a simulation of hypothetical credit scoring and decision-making processes, the team demonstrates that grocery data can offer informative signals of credit risk, leading to improved credit outcomes for creditworthy individuals and increased profitability for lenders.

For instance, incorporating grocery data substantially improves default predictive accuracy for people without credit scores, resulting in an improvement ranging from 3.11 to 7.66 percentage points.

The study also characterizes conditions under which the use of grocery data adds no incremental value, which can shed light on when lenders might be incentivized to collect, acquire and leverage alternative data.

"Specifically, we find that the incremental benefit of grocery data diminishes sharply as traditional credit scores or relationship-specific credit history becomes available," Yang said. "These findings highlight the potential for financial institutions to utilize grocery data to extend credit to individuals who lack traditional credit scores while demonstrating the limitations of this new data source."

The findings have direct managerial implications for lenders, as using grocery data for credit scoring presents an opportunity to access a vast, untapped market. Lenders can expand their customer base and improve their profitability by extending credit to consumers who are currently unserved or underserved by the traditional credit system.
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												Jung Youn Lee et al, Buying and Payment Habits: Using Grocery Data to Predict Credit Card Payments, SSRN Electronic Journal (2021). DOI: 10.2139/ssrn.3868547
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Strange fruit: How Billie Holiday's performance of the anti-lynching song politicized Black consciousness
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Billie Holiday's recording of the anti-lynching song "Strange Fruit" has stirred and haunted generations of listeners. A new article in the Journal of African American History, titled "Professional Mourning: Billie Holiday's 'Strange Fruit' and the Remaking of Black Consciousness," presents a detailed history of the song and argues that Holiday's rendition, released in the 1930s, brought the Black community together at a moment of unique social and political struggle.




										      
         
        
        
        

      

																					"Between 1877 and 1950," writes the article's author, Samuel Galen Ng, "over four thousand Black people in the United States lost their lives to lynching." By the time Holiday launched her singing career, the number of lynchings per year had decreased, due to the migration of Black people out of the South and a formalized criminal justice system that shifted lynching from a vigilante practice to one "more fully integrated into state operations and a white supremacist social order." Nevertheless, lynching remained a real issue, polarizing U.S. citizens down racial and political lines.

A Jewish teacher named Abel Meeropol published the text of "Strange Fruit" as a poem in 1937. White leftists adapted it to music, but Holiday--a 23-year-old Black jazz singer--made the song famous. Holiday's arrangement of the piece brought it to a slow, dirge-like pace. During live performances, she would hold her body completely still. Audience members who saw Holiday perform the song at venues like Cafe Society and the Apollo Theater found themselves transformed by the music, and often, implicated in the lyrics. One auditor recalled, "When [Holiday] wrenched the final words from her lips, there was not a soul in that audience, black or white, who did not feel half strangled."

Indeed, Holiday's enactment of the protest song induced a sense of shared mourning and intimacy, particularly among Black listeners. Numerous Black thinkers, Ng avers, have turned to "Strange Fruit" over the years to articulate "an understanding of Blackness as a collectivity demarcated by feelings of shared threat and vulnerability" and to solidify "their commitment to combating anti-Black racism."

Holiday's performance of "Strange Fruit" had particular relevance at the moment of its composition and first recording amid the brutality of lynchings and Jim Crow discrimination. As Ng's article demonstrates, the song continues to speak to its audiences by rendering the violence its lyrics evoked as something that lingers "indelibly strange."


																														
																				
																						More information:
												Samuel Galen Ng, Professional Mourning: Billie Holiday's "Strange Fruit" and the Remaking of Black Consciousness, The Journal of African American History (2023). DOI: 10.1086/726667
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