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      Nanotechnology

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


      
        Defect removal of 2D semiconductor crystals: Trapping oxygen molecules offers greater control
        A study of oxygen molecules interacting with atomically thin layers of materials being developed as new generations of semiconductors could significantly improve control over the fabrication and applications of these two-dimensional (2D) materials.

      

      
        Laser-patterned thin films that swell into kirigami-like structures offer new opportunities in hydrogel technology
        New options for making finely structured soft, flexible and expandable materials called hydrogels have been developed by researchers at Tokyo University of Agriculture and Technology (TUAT).

      

      
        Unraveling the behavior of nanoconfined water and ice in extreme conditions
        Understanding water behavior in nanopores is crucial for both science and practical applications. Scientists from City University of Hong Kong (CityU) have revealed the remarkable behavior of water and ice under high pressure and temperature, and strong confinement.

      

      
        Nanoscale movies shed light on one barrier to a clean energy future
        Left unchecked, corrosion can rust out cars and pipes, take down buildings and bridges, and eat away at our monuments. Corrosion can also damage devices that could be key to a clean energy future. And now, Duke University researchers have captured extreme close-ups of that process in action.

      

      
        Nothing is everything: How hidden emptiness can define the usefulness of filtration materials
        Voids, or empty spaces, exist within matter at all scales, from the astronomical to the microscopic. In a new study, researchers used high-powered microscopy and mathematical theory to unveil nanoscale voids in three dimensions. This advancement is poised to improve the performance of many materials used in the home and in the chemical, energy and medical industries--particularly in the area of filtration.

      

      
        A new coating method in mRNA engineering points the way to advanced therapies
        Medicine can help to treat certain illnesses; for example, antibiotics can help overcome infections, but a new, promising field of medicine involves providing our body with the "blueprint" for how to defeat illnesses on its own.
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Defect removal of 2D semiconductor crystals: Trapping oxygen molecules offers greater control

										 by 										 Daegu Gyeongbuk Institute of Science and Technology									

									
										

    
        
            [image: Defect removal of 2D semiconductor crystals]
             
                The structure of WS2 crystal monolayer, including oxygen molecules (red) adsorbed at defects, encapsulated within layers of hexagonal boron nitride. Credit: Advanced Science (2024). DOI: 10.1002/advs.202310197
            
        

    


 A study of oxygen molecules interacting with atomically thin layers of materials being developed as new generations of semiconductors could significantly improve control over the fabrication and applications of these two-dimensional (2D) materials.



										      
         
        
        
        

      

																																	
The work, by researchers at Daegu Gyeongbuk Institute of Science and Technology (DGIST), in South Korea, with colleagues elsewhere in South Korea and in Japan, is published in the journal Advanced Science.

The single layer of bonded atoms that comprise 2D materials can have semiconducting properties suitable for making electronic components including transistors on much smaller scales than generally possible. This could move microelectronics down into the nanoelectronics level, building tiny and more efficient circuits, including flexible devices and solar cells.

Some of the most promising 2D materials are transition metal dichalcogenides (TMDs), which have elements from the transition metal groups of the periodic table combined with twice as many chalcogen elements, especially sulfur, selenium and tellurium. The DGIST team and their colleagues worked with monolayer TMD crystals of tungsten and sulfur, with the formula WS2.

They investigated the tendency of oxygen molecules to become adsorbed onto the defect sites of crystals--sulfur vacancies where a sulfur atom is missing from WS2 lattice sites. They explored the interactions between the defects and oxygen molecules with a technique called electron energy loss spectroscopy (EELS).


																																						
    
     




																																			This uses an electron microscope to fire electrons through the material, then analyzes the patterns of energy loss by the electrons to reveal crucial structural information. The EELS results were combined with insights from optical analysis and theoretical calculations.

The researchers paid particular attention to the ability of adsorbed oxygen molecules to become fixed in place when the WS2 crystals were encapsulated within monolayers of another material--hexagonal boron nitride (h-BN)--above and below the WS2 layer. h-BN is a common ingredient of electronic and photonic devices constructed using 2D TMDs.

Fixing the oxygen molecules in place at the defect sites alters and stabilizes the electronic behavior of the TMDs in a process called passivation. This affects the crystals in subtle ways that will influence their activity in a range of applications.

"Our work provides a new insight into the defect-related phenomena in 2D TMDs, that can trigger revolutionary approaches to control the defect states," says semiconductor and nanophotonics specialist Prof. Chang-Hee Cho of the DGIST team.

"We now hope to develop new experimental approaches and techniques to control the defect states of the 2D TMDs using h-BN encapsulation," adds Cho. "This will allow us to move the method towards being ready for full-scale development and eventual commercial uses."



																																																					
																				
																						More information:
												Jin-Woo Jung et al, Defect Passivation of 2D Semiconductors by Fixating Chemisorbed Oxygen Molecules via h-BN Encapsulations, Advanced Science (2024). DOI: 10.1002/advs.202310197
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Laser-patterned thin films that swell into kirigami-like structures offer new opportunities in hydrogel technology

										

    
        
            [image: Kirigami hydrogels rise from cellulose film]
             
                A Kirigami pattern of the hydrogel (top) and the hydrogel swollen from dry state (bottom). Credit: Science and Technology of Advanced Materials (2024). DOI: 10.1080/14686996.2024.2331959
            
        

    


New options for making finely structured soft, flexible and expandable materials called hydrogels have been developed by researchers at Tokyo University of Agriculture and Technology (TUAT).



										      
         
        
        
        

      

																																	
Their work extends the emerging field of "kirigami hydrogels," in which patterns are cut into a thin film allowing it to later swell into complex hydrogel structures. The research is published in the journal Science and Technology of Advanced Materials.

Hydrogels have a network of water-attracting (hydrophilic) molecules, allowing their structure to swell substantially when exposed to water that becomes incorporated within the molecular network. Researchers Daisuke Nakagawa and Itsuo Hanasaki worked with an initially dry film composed of nanofibers of cellulose, the natural material that forms much of the structure of plant cell walls.

They used laser processing to cut structures into the film before water was added allowing the film to swell. The particular design of the Kirigami pattern works in such a way that the width increases when stretched in the longitudinal direction, which is called the auxetic property. This auxetic property emerges provided that the thickness grows sufficiently when the original thin film is wet.

"As Kirigami literally means the cut design of papers, it was originally intended for thin sheet structures. On the other hand, our two-dimensional auxetic mechanism manifests when the thickness of the sheet is sufficient, and this three-dimensionality of the hydrogel structure emerges by swelling when it is used. It is convenient to store it in the dry state before use, rather than keeping the same water content level of the hydrogel," says Hanasaki.


																																						
    
     




																																			"Furthermore, the auxeticity is maintained during the cyclic loading that causes the adaptive deformation of the hydrogel to reach another structural state. It will be important for the design of intelligent materials."

Potential applications for the adaptive hydrogels include soft components of robotic technologies, allowing them to respond flexibly when interacting with objects they are manipulating, for example. They might also be incorporated into soft switches and sensor components.

Hydrogels are also being explored for medical applications, including tissue engineering, wound dressings, drug delivery systems and materials that can adapt flexibly to movement and growth. The advance in kirigami hydrogels achieved by the TUAT team significantly extends the options for future hydrogel applications.

"Keeping the designed characteristics while showing adaptivity to the environmental condition is advantageous for the development of multifunctionality," Hanasaki concludes.



																																																					
																				
																						More information:
												Daisuke Nakagawa et al, Adaptive plasticity of auxetic Kirigami hydrogel fabricated from anisotropic swelling of cellulose nanofiber film, Science and Technology of Advanced Materials (2024). DOI: 10.1080/14686996.2024.2331959
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Unraveling the behavior of nanoconfined water and ice in extreme conditions

										

    
        
            [image: Unravelling the fascinating behavior of water and ice in extreme conditions]
             
                The snapshot of ice X (left) and newly predicted zigzag-puckered Monolayer Ice (right). Credit: Dr. Jiang Jian / City University of Hong Kong
            
        

    


Understanding water behavior in nanopores is crucial for both science and practical applications. Scientists from City University of Hong Kong (CityU) have revealed the remarkable behavior of water and ice under high pressure and temperature, and strong confinement.



										      
         
        
        
        

      

																																	
The study, titled "Rich Proton Dynamics and Phase Behaviors of Nanoconfined Ices", was published in Nature Physics.

These findings, which defy the normal behavior observed in daily life, hold immense potential for advancing our understanding of water's unusual properties in extreme environments, such as in the core of distant ice planets. The implications of this major scientific advancement span various fields, including planetary science, energy science, and nanofluidic engineering.

Led by Professor Zeng Xiaocheng, Head and Chair Professor in the Department of Materials Science and Engineering at CityU, the research team employed state-of-the-art computational methods to simulate the properties of water and ice under extreme conditions.

Through machine learning potential, crystal structure searches, path-integral molecular dynamics, and metadynamics, they conducted comprehensive simulations of mono- and bi-layer water under nanoconfinement. These simulations unveiled a range of intriguing phenomena, including two-dimensional (2D) ice-to-water melting, novel ice behavior, water splitting, and proton dynamics in nano ice.


																																						
    
     




																																			The research team discovered 10 new 2D ice states, each exhibiting unique characteristics. Notably, they identified 2D molecular ice with a symmetric O-H-O configuration, reminiscent of the highest density 3D Ice X found on Earth. Additionally, they observed dynamic, partially ionic ice and several superionic ices. Surprisingly, these 2D ice states could be produced at much lower pressures than their 3D counterparts with similar water density, making them more accessible in laboratory conditions.

Professor Zeng emphasized the significance of these findings, stating that they represent a new frontier in understanding the physics and chemistry of water and ice under extreme conditions, particularly in the core of ice giant planets.

"The potential to create these unique ice- and water-splitting states in the laboratory, including dynamic, partially ionic and superionic ices at lower pressure than previously thought possible, is particularly exciting," said Professor Zeng.

Exploring the behavior of water and ice under different conditions, especially when nanoconfinement is considered, is a profoundly complex task.

The research team tackled this challenge through an extensive number of simulations of molecular dynamics and path-integral molecular dynamics, generating a vast dataset. Extracting meaningful insights from this enormous amount of data posed a significant data analysis challenge, requiring meticulous exploration.

These findings pave the way for future research into the mysteries of ice giant planets and the fundamental properties of water. The next phase of this research involves experimental validation of the computational predictions and exploration of practical applications.

Professor Zeng expressed enthusiasm about the potential of this research to deepen our understanding of water, ice, and water-splitting in extreme environments, while also opening new frontiers in nanoscience and planetary research.



																																																					
																				
																						More information:
												Jian Jiang et al, Rich proton dynamics and phase behaviours of nanoconfined ices, Nature Physics (2024). DOI: 10.1038/s41567-023-02341-8
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Nanoscale movies shed light on one barrier to a clean energy future
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                Advocates of hydrogen power say it could help wean us off fossil fuels, but a key ingredient in its production tends to break down. New imaging research could help explain why, and help extend the lifetime of devices needed to turn hydrogen green. Credit: Justin Cook
            
        

    


Left unchecked, corrosion can rust out cars and pipes, take down buildings and bridges, and eat away at our monuments. Corrosion can also damage devices that could be key to a clean energy future. And now, Duke University researchers have captured extreme close-ups of that process in action.



										    
																																	
"By studying how and why renewable energy devices break down over time, we might be able to extend their lifetime," said chemistry professor and senior author Ivan Moreno-Hernandez.

In his lab at Duke sits a miniature version of one such device. Called an electrolyzer, it separates hydrogen out of water, using electricity to power the reaction.

When the electricity to power electrolysis comes from renewable sources such as wind or solar, the hydrogen gas it churns out is considered a promising source of clean fuel, because it takes no fossil fuels to produce and it burns without creating any planet-warming carbon dioxide.

A number of countries have plans to scale up their production of so-called "green hydrogen" to help curb their dependence on fossil fuels, particularly in industries like steel- and cement-making.

But before hydrogen can go mainstream, some big obstacles need to be overcome.



    
    
    
        
        
    
            
            It might look like little more than a dark speck, but this tiny crystal of ruthenium dioxide--shown here in the process of corroding--could be one of the keys to a clean energy future: It turns water into hydrogen. Using nanoscale imaging techniques, Duke researchers are trying to understand why these catalysts break down and lose activity over time. Credit: Avery Vigil, Duke chemistry. Journal of the American Chemical Society (2024). DOI: 10.1021/jacs.3c13709
  

Part of the trouble is electrolyzers require rare metal catalysts to function, and these are prone to corrosion. They're not the same after a year of operation than they were in the beginning.

In a study published April 10 in the Journal of the American Chemical Society, Moreno-Hernandez and his Ph.D. student Avery Vigil used a technique called liquid phase transmission electron microscopy to study the complex chemical reactions that go on between these catalysts and their environment that cause them to decay.


																																						
    
     




																																			You might remember from high school that to make hydrogen gas, an electrolyzer splits water into its constituent hydrogen and oxygen molecules. For the current study, the team focused on a catalyst called ruthenium dioxide that speeds up the oxygen half of the reaction, since that's the bottleneck in the process.

"We essentially put these materials through a stress test," Vigil said.

They zapped nanocrystals of ruthenium dioxide with high-energy radiation, and then watched the changes wrought by the acidic environment inside the cell.

To take pictures of such tiny objects, they used a transmission electron microscope, which shoots a beam of electrons through nanocrystals suspended inside a super-thin pocket of liquid to create time-lapse images of the chemistry taking place at 10 frames per second.

The result: desktop-worthy close-ups of virus-sized crystals, more than a thousand times finer than a human hair, as they get oxidized and dissolve into the acidic liquid around them.

"We're actually able to see the process of this catalyst breaking down with nanoscale resolution," Moreno-Hernandez said.

Over the course of five minutes, the crystals broke down fast enough to "render a real device useless in a matter of hours," Vigil said.

Zooming in hundreds of thousands of times, the videos reveal subtle defects in the crystals' 3D shapes that create areas of strain, causing some to break down faster than others.

By minimizing such imperfections, the researchers say it could one day be possible to design renewable energy devices that last two to three times longer than they currently do.

"So instead of being stable for, say, two years, an electrolyzer could last six years. That could have a massive impact on renewable technologies," Moreno-Hernandez said.



																																																					
																				
																						More information:
												S. Avery Vigil et al, Dissolution Heterogeneity Observed in Anisotropic Ruthenium Dioxide Nanocrystals via Liquid-Phase Transmission Electron Microscopy, Journal of the American Chemical Society (2024). DOI: 10.1021/jacs.3c13709
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Nothing is everything: How hidden emptiness can define the usefulness of filtration materials
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                This image, titled "Beyond Nothingness," was produced using computational modeling and portrays a highly magnified surface of a water filtration membrane as a mountainous landscape, with computational data points as the starry dark universe in the background. Credit: Image courtesy Falon Kalutantirige
            
        

    


Voids, or empty spaces, exist within matter at all scales, from the astronomical to the microscopic. In a new study, researchers used high-powered microscopy and mathematical theory to unveil nanoscale voids in three dimensions. This advancement is poised to improve the performance of many materials used in the home and in the chemical, energy and medical industries--particularly in the area of filtration.



										      
         
        
        
        

      

																																	Magnification of common filters used in the home shows that, while they look like a solid piece of material with uniform holes, they are actually composed of millions of randomly oriented tiny voids that allow small particles to pass through. In some industrial applications, like water and solvent filtration, paper-thin membranes make up the barriers that separate fluids and particles.

"The materials science community has been aware of these randomly oriented nanoscale voids within filter membranes for a while," said Falon Kalutantirige, a University of Illinois Urbana-Champaign graduate student.

"The problem was that the complex structure of the membrane as a whole--which looks like nanoscale mountain ranges when magnified--was blocking our view of the void spaces. Because we could not see them, we couldn't fully understand how they affected filtration properties. We knew that if we could find a way to see them, we could then figure out how they work and ultimately improve filter membrane performance."

The study, directed by Illinois materials science and engineering professor Qian Chen and University of Wisconsin-Madison professor Ying Li, is the first to integrate materials science and a mathematical concept called graph theory to help image and map out the random placement of these voids within filtration materials. The findings are published in the journal Nature Communications.


																																						
    
     




																																			Building on a previous study that used laboratory models, the researchers said the new study focuses on far more complex membranes used in industrial applications.

"The surfaces of the membranes we studied in this work look flat to the naked eye, but when we zoomed in using transmission electron microscopy, electron tomography and atomic force microscopy, we could observe these voids nestled within these nanoscale mountainous landscapes that we call crumples," said Kalutantirige, the study's first author.

However, the team needed a means to measure and map these features to build a quantitative predictive model and gain a more holistic picture of the membrane surfaces.

"Mapping and measuring alone will work for materials with a regular or periodic structure, making it mathematically simple to scale up our models and predict how structural properties will influence the material's performance," Chen said.

"But the irregularity we observed in our study pushed us to use graph theory, which gives us a mathematical way to describe this heterogeneous and messy--but practical--material."

Graph theory helped the team finally gain a more holistic understanding of the filter membrane structure, which led them to discover a strong correlation between the unique physical and mechanical properties of random empty space and improved filtration performance.


																																			"Our method is a very universal technique for describing materials," Kalutantirige said. "Many things we use in everyday life and science are not made of materials composed of repetitive uniform structures. So, the beauty of the method, I think, is that we can capture the 'regularness' of irregular structures."

The team said that this advancement will improve the effectiveness of many next-generation porous materials, such as polymers used in drug delivery.

"The title of this study hints at the concept of 'beyond nothingness,' and by that, we mean that these empty, void spaces are really important when it comes to developing the best filtration membranes," Chen said. "This work is only possible with our wonderful team of collaborators. Xiao Su helped us with the membrane performance testing. Emad Tajkhorshid, Charles Schroeder and Jeffrey Moore worked with us on the synthesis and analysis of the polymer systems."

Chen also is affiliated with chemical and biomolecular engineering, chemistry, the Materials Research Laboratory and the Beckman Institute for Advanced Science and Technology. Jinlong He from UW-Madison; Hyosung An from Chonnam National University, Korea; and Illinois researchers Lehan Yao, Stephen Cotty, Shan Zhou, and John Smith also contributed to the study.


																																																					
																				
																						More information:
												Beyond nothingness in the formation and functional relevance of voids in polymer films" is available online, Nature Communications (2024). DOI: 10.1038/s41467-024-46584-2
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A new coating method in mRNA engineering points the way to advanced therapies
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                (a) Preparation scheme. (b) Behavior in the blood circulation. Credit: Department of Advanced Nanomedical Engineering, TMDU
            
        

    


Medicine can help to treat certain illnesses; for example, antibiotics can help overcome infections, but a new, promising field of medicine involves providing our body with the "blueprint" for how to defeat illnesses on its own.



										      
         
        
        
        

      

																																	
mRNA therapeutics is the delivery of messenger RNA (mRNA) molecules into the body, which the cellular machinery can use to make specific proteins. The field is rapidly advancing, especially because mRNA vaccines have proven successful against COVID-19. However, the delivery of these engineered mRNAs to a specific organ has proved challenging.

Now, a team at Tokyo Medical and Dental University (TMDU) has shown that coating the engineered mRNAs with a molecule called polyethylene glycol, or PEG, allows their delivery selectively to the spleen. The research is published in the journal Small Science.

Engineered mRNAs have been packaged into structures called polyplexes for delivery into the body. The polyplex structures allow mRNAs to remain stable while outside cells and to be released in a controlled manner once inside cells. Once inside, the mRNAs are used by cellular machinery to produce proteins that are naturally dysfunctional or absent.

Without modification, the polyplexes tend to accumulate in the lungs, as after injection into the blood, they rapidly stick to each other and surrounding proteins and cells and become lodged in the lung's blood vessels. Treating polyplexes with PEG, a process called "PEGylation," prevents them from sticking together; however, applying PEG in a controlled, consistent manner to the polyplex surface is very difficult.
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                (a) Preparation scheme. (b) Nanoparticles with varying PEG density on the surface. (c) Behavior in the blood circulation. (d) Delivery of luciferase mRNA. Credit: Department of Advanced Nanomedical Engineering, TMDU
            
        

    



The team at TMDU has developed a new method of PEGylation, where the mRNAs are hybridized to PEG molecules before the polyplexes are formed. Using this method, almost all the PEG strands mixed into the reaction become bound to the polyplexes, allowing much greater control over the final amount of PEG on the polyplex surface.


																																						
    
     




																																			Using a mouse model, the team found that the quantities and lengths of the PEG molecules significantly affected how well the mRNA therapy worked. A small number of short PEG molecules prevented the accumulation of the engineered mRNAs in the lungs, facilitating effective delivery to the spleen. This approach has demonstrated utility in mRNA vaccines.

"Our novel method allows fine-tuning of the amount of PEGylation of mRNA polyplexes," explains senior author Dr. Satoshi Uchida, "which in turn allows control of the physicochemical properties of the polyplexes, and thus their biological functionalities."

mRNA technology has wide-ranging potential for treating many diseases that have previously been considered incurable, as well as for the development of novel cancer treatments and vaccines. The development of this innovative technique paves the way for significant advances in the therapeutic use of mRNA polyplexes, with far-reaching potential consequences for human health.



																																																					
																				
																						More information:
												Miki Suzuki et al, Poly(ethylene Glycol) (PEG)-OligoRNA Hybridization to mRNA Enables Fine-Tuned Polyplex PEGylation for Spleen-Targeted mRNA Delivery, Small Science (2024). DOI: 10.1002/smsc.202300258
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      Physics

      The latest news in physics, materials science, quantum physics, optics and photonics, superconductivity science and technology.  Updated Daily.


      
        Peter Higgs transformed what we know about the building blocks of the universe
        Peter Higgs, who gave his name to the subatomic particle known as the Higgs boson, has died aged 94. He was always a modest man, especially when considering that he was one of the greats of particle physics--the area of science concerned with the building blocks of matter.

      

      
        Efficiency boost: Dual light pulses minimize energy for phase transitions
        Researchers have explained the mechanisms behind a counterintuitive phenomenon: Making a phase transition effective requires less energy if it is initiated by two pulses of light instead of just one. The energy needed to complete the phase transition has been reduced by 6% and could be further optimized. These results have the potential to be transferred to other materials, offering new avenues for precise material control and technological innovation.

      

      
        New technological advance for fast and efficient 3D imaging of objects
        A team of experts from the University of Barcelona and the company Sensofar Tech have designed an innovative technology to obtain three-dimensional images of a study sample quickly, accurately and non-invasively. The work has been published in Nature Communications.
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                The Large Hadron Collider is the world's largest and most powerful particle accelerator. Credit: CERN
            
        

    


Peter Higgs, who gave his name to the subatomic particle known as the Higgs boson, has died aged 94. He was always a modest man, especially when considering that he was one of the greats of particle physics--the area of science concerned with the building blocks of matter.




										      
         
        
        
        

      

																																	
In 1964, a few years after arriving from London to take up a position at the University of Edinburgh, Higgs read a paper by the American theoretical physicist Philip Anderson. At the time, physicists did not have a theory for how subatomic particles got their mass. (Mass can be described as the total amount of matter in an object, while weight is the force of gravity acting on an object.)

Anderson's paper showed that particles can have mass. When a system in physics--such as two different subatomic particles--becomes changed, physicists sometimes describe it as having "broken symmetry." This can lead to the emergence of new properties.

During a walk in the Scottish Highlands, Higgs had the idea of a lifetime. He figured out exactly how to apply the symmetry breaking he had read about in Anderson's paper to an important group of particles called gauge bosons. It would lead to an explanation for how the building blocks of matter acquire their mass.

Two other groups of physicists had the same idea at around the same time: Robert Brout and Francois Englert in Brussels, and Carl Hagen, Gerald Guralnik and Tom Kibble at Imperial College London.


																																						
    
     




																																			An afterthought

The key distinguishing feature of Higgs's contribution was that, as an afterthought, he predicted the existence of a new massive particle left over from the process he had worked out in the Highlands. This particle would later bear his name: the Higgs boson.

I believe it was always a bit of an embarrassment to Higgs that this symmetry-breaking mechanism was sometimes shortened to the "Higgs mechanism". He was always quick to point out everyone else's contribution and preferred the term: "Anderson-Brout-Englert-Higgs-Hagen-Guralnik-Kibble mechanism."

Over the next few decades, it became clear how important the contribution of these scientists to our understanding of particle physics was--not least because the particle named after Higgs turned out to be so elusive. Several machines, called particle colliders, were built to probe the limits of our knowledge in physics.

They explored and tested the most widely accepted theory to explain how fundamental particles (those which cannot be broken down into any other particles) and forces interact: the Standard Model. And the Standard Model proved to hold in almost all conditions. The only missing ingredient, which had not yet been discovered by a particle collider, was the massive particle predicted by Higgs.

The frustration at how elusive the Higgs boson was proving prompted Nobel prize-winning physicist Leon Lederman to give it yet another moniker: the "Goddamn Particle." This was subsequently shortened to the "God Particle".

It would take 48 years and the largest machine ever made, the Large Hadron Collider (LHC), to finally find evidence that Higgs and his colleagues had been correct. Cern, the organization which operates the LHC, announced that physicists had almost certainly discovered the particle on July 4 2012.

Further experiments confirmed this was indeed the particle predicted by Higgs. Yet when it was time for the Nobel prize in physics to be announced in October 2013, Higgs went out for a walk instead of staying by the telephone.


																																			A 'fifth force' of nature

It is now more than ten years since the discovery of the Higgs boson. There is a big difference between just having a theory that (almost) everyone believes in, and finally having the evidence that it is, in fact, a good description of nature.

Indeed, I'm not sure if we fully understand yet what Higgs and his colleagues have given the world. It amounts to the discovery of a new interaction between particles that we had not seen before, called Yukawa coupling. This is essentially a "fifth force" of nature to complement the gravitational force, the electromagnetic force, the strong nuclear force and the weak nuclear force.

There are many other questions to resolve, however. Only 4% of the universe is made up of the matter that we can see. The rest is dark matter and dark energy--but we do not understand the nature of either. There's even a theoretical calculation that the Higgs boson is crucial for the stability of the universe.

The Cern Council has just reviewed the progress of a feasibility study to build a machine called the Future Circular Collider, which will succeed the LHC and will aim to answer many outstanding questions about the nature of the universe, if approved. I for one know where I want to look for answers in the collider's data: the Higgs boson.
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Efficiency boost: Dual light pulses minimize energy for phase transitions
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                Visualization of a laser beam melting a crystal. Credit: Allan Johnson
            
        

    


Researchers have explained the mechanisms behind a counterintuitive phenomenon: Making a phase transition effective requires less energy if it is initiated by two pulses of light instead of just one. The energy needed to complete the phase transition has been reduced by 6% and could be further optimized. These results have the potential to be transferred to other materials, offering new avenues for precise material control and technological innovation.



										      
         
        
        
        

      

																																	
Phase transitions physically transform substances and uniformly change their properties. A typical example is boiling water which transforms liquid into a gas phase, resulting in an abrupt change in volume. There are other phase transitions with high relevance for technologies, such as data storage in compact or Blu-ray disks.

During an optical data storage process, laser pulses change the structural phase of the surface material. The recording marks in disks are created by first melting the material with the laser and then rapidly cooling the molten material below its crystallization temperature; the process changes the reflectivity of the molten areas. This is known as phase-change recording.

In recent years the idea of using not one, but multiple laser pulses to control phase transitions has captured attention ever since it was realized that light could drive transitions coherently. Coherent phase transitions are interesting because they smoothly change the material between two phases.

However, coherent control requires such a smooth connection between the crystal structures of two phases, and excludes many technologically relevant transitions such as crystalline-to-amorphous transitions in chalcogenide glasses for data storage.


																																						
    
     




																																			A team of researchers led by Dr. Allan Johnson (IMDEA Nanociencia) have demonstrated an alternative, incoherent route for material control that improves the energy efficiency of the phase transition in a material of reference, vanadium oxide (VO2). They found that the phase transition between the metallic and insulating phases when triggered by two pulses, instead of a single pulse, can require less energy.

The material studied--vanadium oxide--is a prototypical system for understanding phase transitions in quantum materials. It lies between charge density wave systems (transformed by a few long-wavelength modes, showing coherence) and crystalline-amorphous phase transitions (local uncorrelated distortions drive the transition, showing disorder). At high temperatures the vanadium oxide is in a metallic phase (rutile), but below 60deg is in an insulating phase (monoclinic).



    
        
            [image: Efficiency boost: Dual light pulses minimize energy for phase transitions]
             
                At high temperatures the vanadium oxide is in a metallic phase (rutile), but below 60deg is in an insulating phase (monoclinic). Credit: Nature Physics (2024). DOI: 10.1038/s41567-024-02474-4
            
        

    



Typically, the excitation of the insulating phase with a pulse of light drives a vanadium dioxide crystal to the metallic phase. Allan Johnson and his team used an alternative strategy. They used a weak pulse to prepare a coherently vibrating state, to further excite the sample with a second light pulse after a small delay (in the range of picoseconds).

To their amazement, they found that the energy threshold, at which the material begins to transform to the metallic phase, depends on the delay between the two pulses and that the energy needed to complete the phase transition is reduced in the double-pulse scheme, in comparison to the single pulse scheme.


																																			The remarkable results indicate that multiple excitations can lower the energy needed to drive the phase transition in vanadium oxide up to 6%. When asked about the improvement, Allan Johnson says, "This may not seem much of an energy saving, but the process still remains be optimized and at the moment we don't know how much we can gain. Furthermore, this method can potentially be applied to many materials, and this is very promising."

The most interesting feature of their discovery is that the process could easily be transferred to existing devices that work with ultrafast pulsed laser beams, simply by dividing the pulse into two and delaying the time between pulses.

Contrary to the limited range of materials that show structural coherence, correlated disorder can, in principle, be induced in any solid. Consequently, the inhomogeneous seeding strategy might be applicable to a broad range of solids, including those used in energy and data storage applications.

The eureka moment for Dr. Johnson was realizing that their X-ray data--acquired non-stop during three long days and nights at X-ray laser facility in Japan--matched the multiple pulse experiments from their own lab. They explained that the mechanism of control involves the formation of polarons, quasiparticles that form due to the coupling of excess electrons or holes with ionic vibrations.

Notably, while other scientists have observed similar phenomena in their laboratory data, the mechanisms behind these observations remained elusive until now. Allan Johnson and his collaborators have elucidated the underlying processes, highlighting the formation of polarons and their ordering in specific directions as a key factor in reducing the energy penalty to the metallic phase. Driving the phase transition by exciting this disordered state of motion can be achieved with less energy.

Furthermore, the dynamic barrier lowering means that scientists are able to selectively reduce the energy required for the laser driven phase transition without increasing the probability of thermal switching, in contrast to other methods for improving the efficiency.

The results have been published in Nature Physics. The implications of this research extend beyond fundamental science, offering new avenues for precise material control and technological innovation. As the team continues to optimize the method and explore new materials, the potential for transformative advancements in material science and optical control remains high.
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												Allan S. Johnson et al, All-optical seeding of a light-induced phase transition with correlated disorder, Nature Physics (2024). DOI: 10.1038/s41567-024-02474-4
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                Device facilitates the characterization of the three-dimensional structure of objects much more quickly, accurately and economically than other systems. Credit: University of Barcelona
            
        

    


A team of experts from the University of Barcelona and the company Sensofar Tech have designed an innovative technology to obtain three-dimensional images of a study sample quickly, accurately and non-invasively. The work has been published in Nature Communications.




										      
         
        
        
        

      

																																	The new system is capable of characterizing the three-dimensional topography of an object with a speed and spatial resolution that exceeds the performance of current technological systems for identifying and recognizing objects in three dimensions.

This system is a new development in the field of optical profilometry, a technique that is commonly applied in quality control and part inspection in various business sectors, from 3D-printed components to coronary prostheses (stents) or the identification of surface defects or roughness.

More accuracy and speed to characterize 3D samples

Optical profilometry is a discipline that measures the three-dimensional profile of objects using light. "It is a crucial methodology in areas such as quality control in industrial processes or, on a scientific scale, in the measurement of micro- and nanostructures. Typically, the profile of a micrometric object is measured using a microscope, which obtains a collection of hundreds of images at different heights and planes of the object," says Marti Duocastella, professor at the Department of Applied Physics and member of the UB's Institute of Nanoscience and Nanotechnology (IN2UB).

"This is a process that involves scanning the sample plane by plane, an inherently slow process. In the new study, we present an innovation that is based on drastically reducing the acquisition time of this image collection," he added.

The new system is capable of operating at the micrometer scale on relatively large samples and in real time (up to 60 topographies per second).

"Current technological systems can only achieve these speeds on very thin samples, or on large samples, but with low spatial resolution," says Duocastella. "It is likely that our system can have a more significant impact because of its ability to characterize dynamic processes. So, thanks to our technology, the rapid movement of a small device--with a gas sensor--can be characterized in 3D, something that was impossible until now."


																																						
    
     




																																			Scanning the sample thousands of times per second

To implement the new technology, "our idea is to intelligently interrogate the sample, similar to the way it is done in the Who's Who game. So far, profiles are acquired by asking each plane if we had information: 'Is the sample in plane 1?,' 'Is it in plane 2?,' 'In plane n?' Each question involved making an image. In contrast, in our study we show that it is possible to interrogate different planes together: 'Is the sample between plane 1 and plane 7?' The result is that we achieved an enormous reduction in the number of images: if before we needed a hundred images, now we have enough with eight," says Duocastella.

The new technique requires rapid scanning of the sample and synchronization of pulsed light of different durations. For fast scanning, an ultrafast liquid lens--developed by Professor Duocastella at Princeton University--is used, which allows scanning thousands of times per second. For synchronization, an in-situ programmable gate array (FPGA) was used to generate the signal to pulse the light and capture the image from the camera.

One of the most difficult phases was trying to achieve high data acquisition rates. "In this case, the signal received from the sample is weaker, and greater precision in the signals is needed. However, thanks to the work of Ph.D. student Narcis Vilar, we were able to overcome these obstacles and successfully implement his new technology," says Duocastella.

The study is part of the industrial doctorate program and part of its development is based on the European Research Council (ERC) project directed by Marti Duocastella and managed by the Bosch i Gimpera Foundation (FBG).

The main idea of the study has been to design a particular type of optical profilometer based on the projection of light patterns.

"We are currently working on its implementation in other types of profilometers, including interference, polarization or confocal microscopes. We hope that by intelligently interrogating the sample, we can further improve current systems to characterize 3D samples with unprecedented accuracy and speed," concludes the team.


																																																					
																				
																						More information:
												Narcis Vilar et al, Fast topographic optical imaging using encoded search focal scan, Nature Communications (2024). DOI: 10.1038/s41467-024-46267-y
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        Biologists reveal how gyrase resolves DNA entanglements
        Picture in your mind a traditional "landline" telephone with a coiled cord connecting the handset to the phone. The coiled telephone cord and the DNA double helix that stores the genetic material in every cell in the body have one thing in common; they both supercoil, or coil about themselves, and tangle in ways that can be difficult to undo. In the case of DNA, if this overwinding is not dealt with, essential processes such as copying DNA and cell division grind to a halt. Fortunately, cells hav...

      

      
        Elephant tourism often involves cruelty. Here are steps toward more humane, animal-friendly excursions
        Suju Kali is a 50-year-old elephant in Nepal who has been carrying tourists for over 30 years. Like many elephants I encounter through my research, Suju Kali exhibits anxiety and can be aggressive toward strangers. She suffers from emotional trauma as a result of prolonged, commercial human contact.

      

      
        Researchers develop standard methodology for the sensory analysis of wine
        Research involving the University of the Basque Country has resulted in a methodology to reliably and objectively analyze the sensory characteristics of wine. This is a standard tool that uses a single methodology to analyze the gustatory, olfactory and visual properties of different types of wine from the 11 Catalan designations of origin, and which can easily be applied to other designations of origin.

      

      
        Why intending to conserve an area for only 25 years should not count in Australia's 30% land protection target
        Protected areas have been the cornerstone of efforts to conserve nature for more than a century. Most countries have some form of protected areas, national parks being the best-known examples. A key element of protected areas is that they are dedicated, through legal or other effective means, to long-term conservation of nature.

      

      
        Swifts need more nest boxes, but that alone won't be enough. Here's why
        Swifts need two things. Safe, dry, nest holes high up on walls and lots of flying insects to eat--but both are in decreasing supply.

      

      
        Why some of British Columbia's kelp forests are in more danger than others
        Lush underwater forests formed by large brown seaweeds known as kelp are among the most abundant and productive coastal ecosystems in Canada.

      

      
        Cannibalism and genome duplication in nematodes
        Researchers at the Max Planck Institute for Biology have produced intriguing evidence of how environmental factors and genetic adaptation can lead to the evolution of novel and aggressive traits and behaviors in nematodes.

      

      
        Ghanaians love rice--how smallholder farmers could harvest more of it with the help of machines
        Rice has become a big part of Ghanaians' daily diet. The country consumes about 1.45 million tons a year--but produces only 987,000 tons, approximately 68% of that.

      

      
        Discovery of the first fractal molecule in nature
        An international team of researchers led by groups from the Max Planck Institute in Marburg and the Philipps University in Marburg has stumbled upon the first regular molecular fractal in nature. They discovered a microbial enzyme--citrate synthase from a cyanobacterium--that spontaneously assembles into a pattern known as the Sierpinski triangle. Electron microscopy and evolutionary biochemistry studies indicate that this fractal may represent an evolutionary accident.

      

      
        A new tool for tracing the family trees of cells
        EPFL researchers have developed GEMLI, a pioneering tool that could democratize and vastly improve how we study the journey of cells from their embryonic state through to specialized roles in the body, as well as their changes in cancer and other diseases. The advance is reported in Nature Communications.

      

      
        Machine learning model sheds new light on muscle development
        Life sciences have never been more digital. To learn more about life processes, biologists are collecting massive quantities of data that computer scientists analyze by means of sophisticated computational models that they develop.

      

      
        Hybrid intelligence can reconcile biodiversity and agriculture
        A research team at the University of Hohenheim and Technical University of Munich has developed a new transdisciplinary approach to resolve the tradeoff between biodiversity and agricultural production.

      

      
        From negative results to new discoveries in chloroplast biochemistry
        Photosynthesis is a complex process, involving many pathways and puzzle pieces working together to keep the organism alive.

      

      
        Researchers discover the secret of how termites build their giant nests
        Termites are the architects of the natural world. The nests that they build can reach meters of height, with complex and elaborate structures, galleries that ensure efficient communication and that automatically ventilate the nest interior in a way that would make the envy of human engineers. How can thousands or millions of insects coordinate their work to build solid and functional nests for the colony?

      

      
        Researchers resolve old mystery of how phages disarm pathogenic bacteria
        Bacterial infections pose significant challenges to agriculture and medicine, especially as cases of antibiotic-resistant bacteria continue to rise. In response, scientists at Texas A&amp;M AgriLife Research are elucidating the ways that bacteria-infecting viruses disarm these pathogens and ushering in the possibility of novel treatment methods.

      

      
        Tropical coral-infecting parasites discovered in cold marine ecosystems
        Parasites thought only to infect tropical coral reefs have been discovered in a large variety of creatures in cold marine ecosystems along the Northeast Pacific, according to new research from University of British Columbia botanists.

      

      
        Advanced microscopy technique offers a new look inside cells
        Imagine tuning into a football game, but all of the players are invisible except for the two quarterbacks. Without being able to see the orchestrated movements of the full teams, this would be a very confusing game to watch.

      

      
        Female zebra finches seek mate who sings one song just right
        Humans aren't the only living beings who find a singing voice attractive in the opposite sex--songbirds do too. For about a third of the approximately 4,000 songbird species that sing only one song, the features that make these tunes alluring to a potential mate have been a long-standing mystery.

      

      
        Keys to the genome: Unlocking the package with 'pioneer transcription factors'
        Scientists at the Montreal Clinical Research Institute have discovered the molecular mechanisms responsible for opening up the human genome and expressing new genes.

      

      
        Ghost roads speed destruction of Asia-Pacific tropical forests, finds study
        Researchers mapping tropical forests have found many more roads than declared by official sources, which is raising fears of a huge increase in environmental degradation as the pace of road building increases.

      

      
        Oxidant pollutant ozone removes mating barriers between fly species, study finds
        Insect pheromones are odor molecules used for chemical communication within a species. Sex pheromones play a crucial role in the mating of many insects. Species-specific odors attract males and females of the same species. At the same time, they maintain the natural boundaries between species.

      

      
        Pork labeling schemes 'not helpful' in making informed buying choices, say researchers
        Researchers have evaluated different types of pig farming--including woodland, organic, free range, RSPCA assured, and Red Tractor certified, to assess each systems' impact across four areas: land use (representing biodiversity loss), greenhouse gas emissions, antibiotics use and animal welfare.

      

      
        Scientists are grasping at straws while trying to protect infant corals from hungry fish
        South Florida researchers trying to prevent predatory fish from devouring laboratory-grown coral are grasping at biodegradable straws in an effort to restore what some call the rainforest of the sea.

      

      
        Scientists create octopus survival guide to minimize impacts of fishing
        Octopuses have been around for hundreds of millions of years, but did you know that most only live for a few years, dying soon after mating or laying eggs? Until now that hasn't been a problem, but octopus catches have doubled in recent decades as the world strives to meet the nutritional demands of a rising global population.

      

      
        Precision agriculture research identifies gene that controls production of flowers and fruits in pea plants
        The end of the reproductive period, when flowers and fruits are produced, is a crucial moment in plants' life cycles. However, the factors that control this process must be better understood.
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Picture in your mind a traditional "landline" telephone with a coiled cord connecting the handset to the phone. The coiled telephone cord and the DNA double helix that stores the genetic material in every cell in the body have one thing in common; they both supercoil, or coil about themselves, and tangle in ways that can be difficult to undo. In the case of DNA, if this overwinding is not dealt with, essential processes such as copying DNA and cell division grind to a halt. Fortunately, cells have an ingenious solution to carefully regulate DNA supercoiling.



										      
         
        
        
        

      

																																	
In a study published in the journal Science, researchers at Baylor College of Medicine, Universite de Strasbourg, Universite Paris Cite and collaborating institutions reveal how DNA gyrase resolves DNA entanglements. The findings not only provide novel insights into this fundamental biological mechanism but also have potential practical applications.

Gyrases are biomedical targets for the treatment of bacterial infections and the similar human versions of the enzymes are targets for many anti-cancer drugs. Better understanding of how gyrases work at the molecular level can potentially improve clinical treatments.

Some DNA supercoiling is essential to make DNA accessible to allow the cell to read and make copies of the genetic information, but either too little or too much supercoiling is detrimental. For example, the act of copying and reading DNA overwinds it ahead of the enzymes that read and copy the genetic code, interrupting the process. It's long been known that DNA gyrase plays a role in untangling the overwinding, but the details were not clear.

DNA minicircles and advanced imaging techniques reveal first step to untangle DNA

"We typically picture DNA as the straight double helix structure, but inside cells, DNA exists in supercoiled loops. Understanding the molecular interactions between the supercoils and the enzymes that participate in DNA functions has been technically challenging, so we typically use linear DNA molecules instead of coiled DNA to study the interactions," said study author Dr. Lynn Zechiedrich, Kyle and Josephine Morrow Chair in Molecular Virology and Microbiology and professor of the Verna and Marrs McLean Department of Biochemistry and Molecular Pharmacology at Baylor College of Medicine.


																																						
    
     




																																			"One goal of our laboratory has been to study these interactions using a DNA structure that more closely mimics the actual supercoiled and looped DNA form present in living cells."

After years of work, the Zechiedrich lab has created small loops of supercoiled DNA. In essence, they took the familiar straight linear DNA double helix and twisted it in either direction once, twice, three times or more and connected the ends together to form a loop. Their previous study looking at the 3D structures of the resulting supercoiled minicircles revealed that these loops form a variety of shapes that they hypothesized enzymes such as gyrase would recognize.

In the current study, their hypothesis was proven correct. The team of researchers combined their expertise to study the interactions of DNA gyrase with DNA minicircles using recent technology advances in electron cryomicroscopy, an imaging technique that produces high-resolution 3D views of large molecules, and other technologies.

"My lab has long been interested in understanding how molecular nanomachines operate in the cell. We have been studying DNA gyrases, very large enzymes that regulate DNA supercoiling," said co-corresponding author Dr. Valerie Lamour, associate professor at the Institut de Genetique et de Biologie Moleculaire et Cellulaire, Universite de Strasbourg.

"Among other functions, supercoiling is the cell's way of confining about 2 meters (6.6 feet) of linear DNA into the microscopic nucleus of the cell."


																																			As the DNA supercoils inside the nucleus, it twists and folds in different forms. Imagine twisting that telephone cord mentioned at the beginning, several times on itself. It will overwind and form a loop by crossing over DNA chains, tightening the structure.

"We found, just as we had hypothesized, that gyrase is attracted to the supercoiled minicircle and places itself in the inside of this supercoiled loop," said co-author, Dr. Jonathan Fogg, senior staff scientist of molecular virology and microbiology, and biochemistry and molecular pharmacology in the Zechiedrich lab.

"This is the first step of the mechanism that prompts the enzyme for resolving DNA entanglements," Lamour said.

"DNA gyrase, now surrounded by a tightly supercoiled loop, will cut one DNA helix in the loop, pass the other DNA helix through the cut in the other, and reseal the break, which relaxes the overwinding and eases the tangles, regulating DNA supercoiling to control DNA activity," Zechiedrich said.

"Imagine watching the rodeo. Like roping cattle with a lasso, supercoiled looped DNA captures gyrase in the first step. Gyrase then cuts one double-helix of the DNA lasso and passes the other helix through the break to get free."

Co-corresponding author, Dr. Marc Nadal, professor at the Ecole Normale in Paris confirmed the observation of the path of the DNA wrapped in the loop around gyrase using magnetic tweezers, a biophysical technique that allows to measure the deformation and fluctuations in the length of a single molecule of DNA. Observing a single molecule provides information that is often obscured when looking at thousands of molecules in traditional so-called "ensemble" experiments in a test tube.


																																						
    
     




																																			Interestingly, the "DNA strand inversion model" for gyrase activity was proposed in 1979 by Drs. Patrick O. Brown and the late Nicholas R. Cozzarelli, also in a Science paper, well before researchers had access to supercoiled minicircles or the 3D molecular structure of the enzyme.

"It's especially meaningful to me that 45 years later, we finally provide experimental evidence supporting their hypothesis because Nick was my postdoctoral mentor," Zechiedrich said.

"This work opens a myriad of perspectives to study the mechanism of this conserved class of enzymes, which are of great clinical value," Lamour said.

"This work supports new ideas on how DNA activities are regulated. We propose that DNA is not a passive biomolecule acted upon by enzymes, but an active one that uses supercoiling, looping and 3D shapes to direct accessibility of enzymes such as gyrase to specific DNA sequences in a variety of situations, which will likely impact cellular responses to antibiotics or other treatments," Fogg said.
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												Marlene Vayssieres et al, Structural basis of DNA crossover capture by Esherichia coli DNA gyrase, Science (2024). DOI: 10.1126/science.adl5899. www.science.org/doi/10.1126/science.adl5899
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Suju Kali is a 50-year-old elephant in Nepal who has been carrying tourists for over 30 years. Like many elephants I encounter through my research, Suju Kali exhibits anxiety and can be aggressive toward strangers. She suffers from emotional trauma as a result of prolonged, commercial human contact.




										      
         
        
        
        

      

																																	
Like Suju Kali, many animals are trapped within the tourism industry. Some venues have no oversight and little concern for animal or tourist safety. Between 120,000 and 340,000 animals are used globally in a variety of wildlife tourism attractions, including endangered species like elephants. Over a quarter of the world's endangered elephants reside in captivity with little oversight.

Wildlife tourism--which involves viewing wildlife such as primates or birds in conservation areas, feeding or touching captive or "rehabilitated" wildlife in facilities, and bathing or riding animals like elephants--is tricky business. I know this because I am a researcher studying human relationships with elephants in both tourism and conservation settings within Southeast Asia.

These types of experiences have long been an extremely popular and profitable part of the tourism market. But now, many travel-related organizations are urging people not to participate in, or calling for an outright ban on, interactive wildlife experiences.


																																						
    
     




																																			Tourism vendors have started marketing more "ethical options" for consumers. Some are attempting to truly improve the health and welfare of wildlife, and some are transitioning captive wildlife into touch-free, non-riding or lower-stress environments. In other places, organizations are attempting to implement standards of care or create manuals that outline good practices for animal husbandry.

This marketing, academics argue, is often simply "greenwashing," applying marketing labels to make consumers feel better about their choices without making any real changes. Worse, research shows that some programs marketing themselves as ethical tourism may instead be widening economic gaps and harming both humans and other species that they are meant to protect.

No quick fix

For example, rather than tourist dollars trickling down to local struggling families as intended by local governments, many tourism venues are owned by nonresidents, meaning the profits do not stay in the area. Likewise, only a small number of residents can afford to own tourism venues, and venues do not provide employment for locals from lower income groups.

This economic gap is especially obvious in Nepalese elephant stables: Venue owners continue to make money off elephants, while elephant caregivers continue to work 17 hours a day for about US$21 a month; tourists are led to believe they are "promoting sustainability."

Yet, there are no easy answers, especially for elephants working in tourism. Moving them to sanctuaries is difficult because with no governmental or global welfare oversight, elephants may end up in worse conditions.

Many kindhearted souls who want to "help" elephants know little about their biology and mental health needs, or what it takes to keep them healthy. Also, feeding large animals like Suju Kali is pricey, costing around $19,000 yearly. So without profits from riding or other income, owners--or would-be rescuers--can't maintain elephants. Releasing captive elephants to the jungle is not a choice--many have never learned to live in the wild, so they cannot survive on their own.


																																			Hurting local people

Part of the problem lies with governments, as many have marketed tourism as a way to fund conservation projects. For example in Nepal, a percentage of ticket sales from elephant rides are given to community groups to use for forest preservation and support for local families.

Increasing demand for wildlife-based tourism may increase traffic in the area and thus put pressure on local governments to further limit local people's access to forest resources.

This may also lead to increased demands on local communities, as was the case in Nepal. In the 1970s, the Nepalese government removed local people from their lands in what is now Chitwan National Park as part of increasing "conservation efforts" and changed the protected area's boundaries. Indigenous "Tharu," or people of the forest, were forced to abandon their villages and land. While some were offered access to "buffer zones" in the 1990s, many remain poor and landless today.

In addition, more and more desirable land surrounding conservation areas in Nepal is being developed for tourist-based businesses such as hotels, restaurants and shops, pushing local poor people farther away from central village areas and the associated tourism income.

Some activists would like humans to simply release all wildlife back into the wild, but there are multiple issues with that. Elephant habitats throughout Southeast Asia have been transformed into croplands, cities or train tracks for human use. Other problems arise from the fact that tourism elephants have never learned how to be elephants in their natural elements, as they were separated from their herds at an early age.

So tourism may be vital to providing food, care and shelter to captive elephants for the rest of their lives and providing jobs for those who really need them. Because elephants can live beyond 60 years, this can be a large commitment.


																																						
    
     




																																			How to be an ethical tourist

To protect elephants, tourists should check out reviews and photos from any venue they want to visit, and look for clues that animal welfare might be impacted, such as tourists allowed to feed, hold or ride captive wildlife animals. Look for healthy animals, which means doing research on what "healthy" animals of that species should look like.

If a venue lists no-touch demonstrations--"unnatural" behaviors that don't mimic what an elephant might do of their own accord, such as sitting on a ball or riding a bike, or other performances--remember that the behind-the-scenes training used to achieve these behaviors can be violent, traumatic or coercive.

Another way to help people and elephant is to to use small, local companies to book your adventures in your area of interest, rather than paying large, international tourism agencies. Look for locally owned hotels, and wait to book excursions until you arrive so you can use local service providers. Book homestay programs and attend cultural events led by community members; talk to tourists and locals you meet in the target town to get their opinions, and use local guides who provide wildlife viewing opportunities while maintaining distance from animals.

Or tourists can ask to visit venues that are certified by international humane animal organizations and that do not allow contact with wildlife. Or they can opt for guided hikes, canoe or kayak experiences, and other environmentally friendly options.

While these suggestions will not guarantee that your excursion is animal-friendly, they will help decrease your impact on wildlife, support local families and encourage venues to stop using elephants as entertainment. Those are good first steps.
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Research involving the University of the Basque Country has resulted in a methodology to reliably and objectively analyze the sensory characteristics of wine. This is a standard tool that uses a single methodology to analyze the gustatory, olfactory and visual properties of different types of wine from the 11 Catalan designations of origin, and which can easily be applied to other designations of origin.



										      
         
        
        
        

      

																																	
The study is published in the journal Food Research International.

For a wine to be awarded the Protected Designation of Origin (PDO) certification, it has to meet certain requirements (e.g., geographical, production, physico-chemical and sensory, etc.). The European regulation establishing these conditions was renewed in 2013, and since then the sensory characteristics of each type of wine produced in a PDO must be explicitly stated in the specifications.

The incorporation of this regulatory requirement entailed the need to set up laboratories and methods that would allow reliable sensory analysis of the gustatory, olfactory and visual characteristics of wines to be made, so that they could be verified by the corresponding competent body.

Given that sensory characteristics are perceived through the senses, one of the challenges facing the industry was to make the methods of analysis as objective as possible. And what was of interest at the same time was that a method did not have to be developed for each type of wine. In other words, that there should be a standard tool that could be used to evaluate different wine products. At that time it did not exist and, even today, no internationally harmonized method is used, unlike other products with designation of origin, such as virgin olive oil, for example.


																																						
    
     




																																			In this context, in collaboration with the Catalan Institute of Vines and Wines (INCAVI) and the Institute of Agrifood Research and Technology (IRTA), the University of the Basque Country (UPV/EHU) has made a major contribution: it has developed a standard methodology for the sensory analysis of wine from the 11 Catalan designations of origin.

When the project was launched in 2016, there was only one sensory analysis method in Spain. It had been developed by the Laboratory of Sensorial Analysis of the University of the Basque Country (LASEHU) to analyze two specific types of wine: unoaked red wine from the Rioja Alavesa region and white Txakoli.

"We had 37 types of wine grouped into 11 PDOs. So coming up with a model for each of them was not feasible; so we decided to propose a different strategy that was less specific to a particular type of wine," explained Anna Gomis-Bellmunt, one of the authors of the study.

The methodology they developed includes a validated protocol for selecting the tasters to form the evaluation panel. The research team also managed to select and reach consensus on the descriptive profile in accordance with the specifications of the 11 Catalan PDOs for the different types of wine.

Anna Gomis stressed that, among other things, they defined some imprecise terms commonly used in the sector. "Some specifications included hedonic terms, such as joyful, elegant, frank, kind.... You can't measure the kindness or joy of a wine." To put an end to the ambiguity, they specified that for a wine to be joyful, for example, it must have a specific acidity and citrus, floral and aromatic herb notes.

Step by step, a methodology for the olfactory, gustatory and visual evaluation of wine under controlled and reproducible conditions was specified and agreed upon. And references were also developed and validated for the attributes that make up the descriptive profile. In other words, if among the olfactory characteristics, one of the attributes that some wines must have is the aroma of cherry, an aroma reference was created to facilitate the training of tasters and thus guarantee the correct functioning of the panel of tasters. Finally, a quick and efficient method was specified and validated to check that the panel of tasters was functioning correctly.


																																			A methodology with multiple applications

In addition to meeting the specific objective for which it was created, in other words, that the research should come up with an objective, reliable method for the sensory analysis of the 11 Catalan designations of origin, a tool that can easily be applied to other PDOs was developed. Moreover, it is already being used for a variety of purposes that were not envisaged. "We are seeing that it is a very powerful tool for the producers themselves in terms of innovation or their own monitoring, or for scientific research," said Gomis-Bellmunt.

The work can also contribute towards facilitating the creation of an internationally harmonized method. This is something that the researcher regards as important, given that "it would allow sensory analysis laboratories to speak the same language."
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Protected areas have been the cornerstone of efforts to conserve nature for more than a century. Most countries have some form of protected areas, national parks being the best-known examples. A key element of protected areas is that they are dedicated, through legal or other effective means, to long-term conservation of nature.




										      
         
        
        
        

      

																																	
Australia has taken an innovative and diverse approach to growing its protected area estate. It includes Indigenous Protected Areas and privately protected areas in the form of conservation covenants and land bought by land trusts. As a result, the country's protected area estate has grown from 7% in the mid-1990s to 22% of the continent today.

Despite this progress, the Australian government has released new draft guidelines for other forms of area-based conservation, with potentially troubling implications. It suggests 25 years of "intention" to deliver biodiversity outcomes is enough for that land to count for the 30% protected area target.

Our newly published research has looked at what types of land use might qualify in line with international guidelines. We found two problems with the proposal to include 25-year plans for biodiversity outcomes.

First, such plans are non-binding, so protection can lapse at any time. Second, they do not satisfy international and Australian principles of long-term protection. Proceeding with this proposal would undermine the goal of long-term conservation in this country.


																																						
    
     




																																			The new kid in town

In 2010, parties to the Convention on Biological Diversity added a new, slightly unwieldy term, "other effective area-based conservation measures." These conservation areas (OECMs for short) complement protected areas in achieving global conservation targets. An OECM is a geographically defined area that is not already a protected area, "which is governed and managed in ways that achieve positive and sustained long-term outcomes for the in situ conservation of biodiversity."

In 2022, the world lifted ambitions for protection and conservation to 30% of land and water areas by 2030 as part of the convention's Global Biodiversity Framework. There's been a surge of interest in OECMs to help meet that target.

International guidance on OECMs has been developed only relatively recently. This creates an urgent need for country-specific analysis.

In our peer-reviewed paper in the journal Conservation, we explore policy issues related to OECMs in Australia. We looked at what types of land use might qualify, with a focus on longevity.

What's the Australian response?

The Australian government has released a draft set of principles to guide OECM development in Australia. The consultation period closes on April 17.


																																			These principles are largely in line with global guidance. However, a couple of significant deviations could compromise Australia's leadership in area-based conservation.

The most notable deviation relates to the definition of "long-term." It's fundamental to whether a site meets the criteria for contributing to global targets. The proposed principles suggest 25 years of "intention" to deliver biodiversity outcomes is enough.

This is a problem for two reasons. First, "intention" does little for biodiversity if the landholder chooses to sell their property a few years after being recognized as an OECM and the new owner has no such conservation interest.

In contrast, conservation covenants are a tool that all states already use to counter against this very scenario. The covenants are attached to the land title and bind future landholders forever. For this reason, these are considered privately protected areas.

Second, a 25-year timeframe is at odds with long-established Australian policy for defining "long-term" for protected areas. A minimum timeframe of 99 years is required if permanent protection is not possible.

The proposal is also inconsistent with the 2023 Nature Repair Act. This law added provision for a 100-year agreement (in addition to its original 25-year agreement) during consultations. This change was based on feedback that 25-year agreements did not equate to long-term.

So where did the 25-year proposal come from? It seems to misinterpret global guidance for privately protected areas. Regardless, adoption of a 25-year "intention" would be a significant backslide for conservation policy in Australia.


																																						
    
     




																																			So what other areas might count?

Defense land and protected water catchments on public land are often suggested as good candidates in Australia and overseas. Many contain large and significant ecosystem values. The primary use is often compatible with those values.

These areas are also usually permanent fixtures of the landscape, meeting a long-term public need. Thus they would likely qualify as OECMs.

Many local government reserves protect important areas of bushland and manage it for that purpose. Typically, they have not been classified as protected areas. Many are likely to qualify as OECMs.

On private land, it's a little more challenging. Long-term carbon agreements and biodiversity offset agreements are likely to qualify--despite controversy at times over their primary use.

Land for Wildlife is a successful, high-profile program for engaging landholders with wildlife habitat on their property. Their distinctive blue-diamond-shaped signs adorn more than 14,000 properties around the country.

However, these agreements are non-binding. A landholder could remove them at any time. This means they cannot be considered long-term or qualify as an OECM.

Regardless of the assessments above, each site would need to undergo an individual assessment to ensure it meets the criteria.

The importance of longevity

Ultimately, more land managed for conservation is good and all forms of area-based conservation should be encouraged. However, not all forms of area-based conservation qualify for inclusion in global biodiversity targets. Long-term outcomes are fundamental.

Australia has a proud history of innovative protected area policy and approaches. The development of OECM policy in Australia needs to complement and advance that, not erode the standards for long-agreed definitions of long-term.
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Swifts need two things. Safe, dry, nest holes high up on walls and lots of flying insects to eat--but both are in decreasing supply.



										      
         
        
        
        

      

																																	
Nice, neat roof lines on modern housing, free from cracks and crevices, do not make for good swift hospitality. Campaigners are calling for the widespread installation of swift boxes or bricks in new builds to provide safe nesting spaces for these migratory birds to raise their chicks.

Studies show that these bricks work. Swifts are attracted to them and occupancy rates can be high. But research indicates that these bricks and boxes alone may not be enough to support the struggling swift population.

Despite the provision of large numbers of boxes across the country, figures from the annual breeding bird survey (published by the British Trust for Ornithology, RSPB and Joint Nature Conservation Committee) show a continued decline--60% over the last 25 years.

In 2022, in collaboration with researchers from RSPB and Rothamsted Research, I analyzed data on swifts held in the archives of the British Trust for Ornithology. This study considered the whole life cycle, looking not only at nesting success, but also mortality rates.

We found that, although data on nest success is limited, there was little evidence that a change over time was causing the decline. Flying aphids form a major food source for swifts, so an apparent long-term decline in aphid numbers in the south-east of Britain is particularly intriguing. Swift chicks have the ability to vary the rate at which they grow, so they can pause growth when food supply drops--further work is needed to understand exactly how food supply influences breeding success.


																																						
    
     




																																			Swift survival

Known as "devil birds" for their screaming call, and their habit of nesting in crevices in tall buildings, which would once have essentially meant church towers, swifts are one of nature's true specialists. Denizens of African skies, they are the last migratory species to arrive in Britain in early May, then among the first to leave. Some birds head south again by early July, just three months later. Most are gone by August.

Once on the wing, they land only to breed. They base themselves in holes in vertical surfaces from which they can easily launch themselves back into flight.

Swifts breeding in China travel nearly 30,000km each year--one of the longest migrations of any bird. Yet, instead of flying the shortest route, they detour to track arid habitats, possibly because their breeding range stretched northwards following the last ice age.

European swifts only cover around half this distance, but it's still a hazardous route across both the Mediterranean and the Sahara. Despite this, annual mortality is relatively low. Around 80% of adult birds return to breed each year.


																																			Young birds have a harder time of it. Preparing for a life on the wing can be difficult. Swifts have an unusually variable chick development period once hatched--anywhere between 35 and 60 days, depending on conditions in a given year. When it is colder, chicks will take longer to grow until they are ready to fledge and leave the nest.

When swifts can't find enough food during prolonged periods of cold weather, they enter a state of torpor. This tactic is usually associated with mammals and involves lowering the body temperature overnight to conserve energy and reduce their daily food requirements.

Even with these adaptations, the proportion of young birds surviving their first migration is low, especially in colder, wetter summers, and seems to have decreased in recent decades.

Further evidence that breeding represents a major energetic challenge comes from my work on the closely related alpine swift. A study published in 2020 found that fewer adults survived when breeding conditions were more difficult--that's indicated by a high rate of ejection of eggs from the nest during incubation. This not only happens during the breeding season, survival is reduced on the subsequent southwards migration too as individuals presumably set out in poorer condition.


																																						
    
     




																																			So, when you've had a tough breeding season, making the long journey south becomes more of a challenge.

Knowing this, we used the British Trust for Ornithology data to see how important nesting success and survival were for the changing population size. We found that the changes in survival over the first year of life best explained the observed population decline.

However, we were unable to look at how many nests were actually occupied, so it was impossible to say exactly how important the loss of nest sites, on their own, has been in contributing to the national decline.

From the housing shortage and the insect apocalypse to changing climate pressures, a combination of factors are probably responsible for the sharp decline in swift numbers.

Our ability to change the landscape, through building towns, using land for farming or the widespread chemical pollution, both deliberately and accidentally, is much greater than the capacity for wildlife to respond and adapt accordingly.

So while putting up more swift boxes represents a positive change, only a suite of solutions that addresses all aspects of the swift's life cycle can ensure this iconic bird will grace our skies for decades to come.
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Lush underwater forests formed by large brown seaweeds known as kelp are among the most abundant and productive coastal ecosystems in Canada.




										      
         
        
        
        

      

																																	
Kelp forests help to support fisheries, draw down carbon and improve water quality--in the process contributing billions to the global economy. Unfortunately, climate change is now a major threat to kelp forests. Kelp forests require cool water temperatures, and recent ocean warming has placed these valuable ecosystems in hot water.

In our new study, we highlight by just how much some of Canada's kelp forests along the Pacific coast have declined. We also show that, despite recent impacts of climate change, kelp forests in some areas have remained stable, offering hope for future kelp forests and shedding light on the drivers of ecosystem resilience.

Marine forests in hot water

The past decade has seen unprecedented warming along North America's west coast. Beginning in 2014, a string of marine heat waves created warmer-than-usual conditions that have wreaked havoc on a range of ocean species.


																																						
    
     




																																			Marine heat waves are becoming longer and more intense as greenhouse gas emissions continue. These heat waves are major drivers of oceanic change.

One of these major heat waves also magnified the ongoing seastar wasting disease epidemic, a phenomenon that killed millions of seastars from Mexico to Alaska. Effects of the loss of these voracious predators reverberated throughout coastal ecosystems, triggering a boom in the sea urchins that seastars typically eat. Overabundant urchins consumed large amounts of kelp. Left unchecked, sea urchins can mow down entire kelp forests.

Together, marine heat waves and seastar declines led to devastating kelp forest losses along many parts of North America's west coast over the past decade. This included declines in Mexico and California. However, in British Columbia--an area with twice the amount of coastline as California, Oregon and Washington combined--the relative lack of monitoring programs has made it difficult to accurately assess the overall health of kelp forests. Until now.


																																			Threats to kelp in Western Canada

We brought together kelp forest researchers from across B.C. and combined data to assess how recent climatic and biological changes have impacted these vital ecosystems. Our team--which included scientists from universities, not-for-profits and Canadian and First Nations governments--collated data from on-the-ground surveys, and imagery of the floating kelp canopy taken from satellites, planes, helicopters and drones.

Thanks to ancient glaciers that carved up and reshaped Canada's Pacific coast, B.C.'s kelp forests inhabit a rich mosaic of environments. Nearly 40,000 islands and dozens of glacial fjords create diverse habitats for kelp.

B.C.'s rich and varied coastline also creates a range of microclimates, areas that are either much warmer or much cooler than their surroundings. This means that even as the overall ocean warms, water temperatures vary considerably along B.C.'s coast.

In areas such as the Strait of Georgia and the inner parts of some fjords, we found that summertime waters now exceed the maximum temperatures kelp can withstand. In these areas, kelp forests have experienced large losses, especially over the past decade.

But temperature is not the whole story.

In some parts of B.C.'s central and northern coasts, some kelp forests are also in decline despite cooler waters. Groups of sea urchins visible in aerial photos suggest that expanding herbivore populations are to blame. Sea otters, essential keystone predators that could control urchins, were hunted to near extinction more than a century ago and have yet to recover in these regions.


																																						
    
     




																																			Reasons for optimism

Despite these impacts, in other parts of B.C. kelp forests have remained stable. In fact, some of these healthy kelp forests might even be growing. Areas with cool water temperatures, such as the Strait of Juan de Fuca, have stable kelp forests, despite extensive losses close by. These regions of cooler water could provide lasting refuge for kelp forests.

Kelp forests are also stable, and even expanding, in areas around northern Vancouver Island and parts of B.C.'s central coast where newly recovered sea otter populations help keep urchins at bay.

Together these patterns indicate that, even against the backdrop of large-scale ocean warming, small-scale differences in temperature or biodiversity can tip the balance for kelp forests teetering between stability and ecosystem loss. These patterns also suggest that ecosystems likely have the best chance of resilience to climate change when their structure is intact.

Innovative solutions are needed to save kelp

Knowledge is power. Our study provides the first province-wide assessment of how B.C. kelp forests are faring under intense ocean warming driven by climate change. This broad understanding positions decision-makers to prioritize areas for protection, management and restoration.


																																			Global and regional initiatives to protect and restore kelp forests are gaining momentum. However, it will take more than passive protection to prevent kelp forest losses.

Innovative solutions are needed.

This might include restoration of important predators in the ecosystem, controlling urchins so that kelp forests can flourish, or developing new techniques to restore kelp forests using strains capable of surviving warming conditions.

There are inherent challenges to preserving kelp forests. It's clear that the future of these vulnerable ecosystems depends a great deal on whether we value them enough to intervene to prevent further decline by providing the conditions for them to flourish in the future.

For the future health of all life on this planet it is essential that we appreciate the value of these wonderful forests before it is too late.
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Researchers at the Max Planck Institute for Biology have produced intriguing evidence of how environmental factors and genetic adaptation can lead to the evolution of novel and aggressive traits and behaviors in nematodes.



										      
         
        
        
        

      

																																	
The discovery of genome duplication and a new cannibalistic morph in Allodiplogaster sudhausi raises questions about how these genetic changes impact social dynamics, intra-species interactions and resource competition within nematode populations. Their findings are reported in Science Advances.

One of the most perplexing mysteries in evolutionary biology is the development of complex traits that often results in morphological diversity. Prof. Dr. Ralf Sommer, Director of the Department of Integrative Evolutionary Biology, has dedicated his life's work to the role of the environment in the development of plasticity and epigenetics.

This research continues to provide evidence of plasticity's profound effect and importance on the morphology, physiological, or behavioral changes in organisms throughout generations.

Nematodes are microscopic roundworms found in the soil. They usually feed on bacteria and are microscopic. Sommer's team researched the nematode Allodiplogaster sudhausi. The new study reveals a surprising twist: These creatures can evolve a giant mouth, develop cannibalistic behavior and they grow twice the size of most soil nematodes.


																																						
    
     




																																			Stressful and low nutritional conditions induce cannibalism

Prior research on A. sudhausi indicated the presence of two distinct feeding morphotypes that differ in the shape of the mouth and complexity of the teeth. However, Sara Wighard, lead author and former doctoral researcher, identified a surprising third morph.

When fed various fungi, including Penicillium camemberti, the worm developed a gigantic mouth, later called a Terastostomatous (Te) morph. These Te worms were also found under stressful conditions of starvation and crowding. Strikingly, this newly identified morph displayed never-before-seen cannibalistic behavior, where they predate on their own kin despite being genetically identical (these worms are hermaphroditic and don't require males to make offspring).

Sommer explains what could cause them to cannibalize their kin, "They don't receive enough nutrients from the fungi, and along with the resource pressure of being surrounded with so many other worms, they turned more aggressive in response to stress." Outside a lab setting, the cannibalistic behavior would give the species a greater chance of long-term survival in stressful conditions.

Previous findings of Wighard revealed that this species underwent a whole genome duplication (WGD). Unlike their 1-millimeter-long relatives, A. sudhausi grew to 2 millimeters due to WGD, making them visible to the naked eye.


																																			Tracking the novel morph formation

Since the novel trait of a third mouth morph displays no overlap with the other two known morphs, the researchers set out to identify the mechanism regulating the new morph. Using CRISPR, they found conserved developmental switch genes regulates the emergence of this third mouth morph, indicating the co-option of existing genetic mechanisms. Gene dosage studies then revealed the distinct roles of these developmental switches in determining different mouth-forms.

The correlation implies that large-scale genomic alterations like WGD may drive nematodes' morphological novelties and phenotypic diversity. Since no other strain shows similar changes, the team is limited in identifying this phylogenetic resolution until further research is conducted.

Overall, the study sheds light on the complex interplay between environmental factors, in this case, diet and crowding, and genetic changes in shaping morphological diversity. The finding of a new mouth morph with cannibalistic behavior and the WGD event further supports the importance of developmental plasticity in influencing the species' evolutionary path.

This discovery suggests that nematodes can rapidly adapt to harsh environments by developing new traits like cannibalism. The ability to change based on environmental pressures could be crucial to their long-term survival.



																																																					
																				
																						More information:
												Sara Wighard et al, Conserved switch genes that arose via whole-genome duplication regulate a cannibalistic nematode morph, Science Advances (2024). DOI: 10.1126/sciadv.adk6062
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Rice has become a big part of Ghanaians' daily diet. The country consumes about 1.45 million tons a year--but produces only 987,000 tons, approximately 68% of that.




										      
         
        
        
        

      

																																	
Efforts to produce more rice often involve providing improved seeds and fertilizers for farmers to increase their farm size. This results in increased labor-intensive work for smallholder farmers.

Smallholder farmers are the backbone of local rice production in Ghana. They produce more than 50% of the total.

Smallholder farmers usually only have access to machinery for some of their tasks: field preparation and harvesting. They have to do everything else manually, like planting and applying fertilizer and chemicals. Doing these tasks manually can reduce yields, which means the farmers make less money from their farms.

I'm part of a team of agricultural engineers who wanted to know if using machinery for rice production could help small farmers economically and promote sustainable farming methods.

We conducted research in Asutsuare, a rice production hub in southern Ghana. We did a field survey of 320 farmers and drew on secondary sources for additional information and data.

Because using machinery depends on its affordability, we evaluated four potential ownership models. The two that were the most economically viable were where machinery was cooperatively owned or where it was owned by an individual farmer. Our research also identified that stakeholder engagement between farmers, operators, machinery sales agents, manufacturers and policymakers was essential. By this we mean talking and listening to each other, having better access to each other and understanding each other's needs.

We conclude that the two models and the interactions we identified could promote machinery ownership and strengthen social connections in the community. This local knowledge base can help expand the use of machinery within the community and in turn machinery will increase production.

In our view these models and interactions can be replicated in sub-Saharan African farming communities with similar dynamics. This will improve mechanized farming.


																																						
    
     




																																			Smallholder rice farmers

The smallholder sector is critical to the growth and sustainability of the region's economy. Boosting the productivity of these farmers is vital for achieving sustainable development in the agricultural sector.

Mechanization should be able to increase production without imposing arduous working conditions on smallholder farmers.

In most cases, mechanization for smallholder farmers is encouraged through hiring schemes. Unfortunately, these schemes have not been successful in meeting the expectations. This is partly due to the fact that the schemes are unable to provide mechanization services throughout the entire farming season--because they don't have all the machinery they need. For instance, when farmers employ plowing services, they are left to carry out the remaining farming activities on their own manually. This is difficult if they have a large piece of land.

Smallholders also need machinery ownership models that enable them to work on a larger scale.

New models

Our research involved designing new models that would give smallholder farmers' easier access to, and in some cases ownership of, machinery.

To get the greatest benefit from mechanization, we emphasized the importance of effective stakeholder collaboration. Our ultimate goal was to enhance the productivity and efficiency of smallholder farmers while improving their economic livelihoods.


																																			As part of our st,udy we investigated the challenges associated with smallholder mechanization in the region.

Based on the data collected, two main scenarios for machinery ownership were formulated: individual and cooperative ownership. These ownership models consisted of machines for land preparation, planting, husbandry operations, and harvesting rice paddy. The models focused on scale-appropriate machinery effective for smallholder farmers. For instance, a power tiller was recommended for field preparations, a drum-seeder for planting rice, and mini-combine harvesters for harvesting and threshing rice.

The study found that the cooperative ownership model was the most economically viable option for farmers who were able to cultivate their crops only once a year. This model had many benefits. It allowed up to 20 farmers to own machinery together, reducing costs and increasing efficiency. The farmers were also able to share resources. They shared the initial cost of the machine, reducing their overall capital requirement, and shared the cost of repairing and maintaining the machinery throughout its lifespan.

For farmers who were able to offer hiring services--mainly those able to cultivate crops twice a year--the individual ownership model worked. Farmers could generate extra income by hiring out their machinery and by planting rice twice a year.


																																						
    
     




																																			Next steps

For any of the ownership models to be successful, the study proposed that all stakeholders within the mechanization provision system should work together by sharing relevant experiences and information. The stakeholders are operators, machinery sales agents, manufacturers, researchers, policymakers and smallholder farmers.

Manufacturers, operators and machinery sales companies need to collaborate with policymakers to develop suitable policies for the importation and local production of machinery. Similarly, researchers must constantly interact with all stakeholders to provide innovative solutions to pressing problems.

To encourage smallholder farmers' adoption and proper use of machinery, the study recommended that agricultural mechanization extension agents should be introduced in farming communities. These agents can provide guidance, training and technical assistance.

The results of this study could help other African countries that want to mechanize smallholder agriculture production. Small farmers can improve their productivity and achieve a fully mechanized farming system through collaboration and resource sharing.



																																																					
																					
																					
                              																					 
												  

This article is republished from The Conversation under a Creative Commons license. Read the original article.[image: The Conversation]
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An international team of researchers led by groups from the Max Planck Institute in Marburg and the Philipps University in Marburg has stumbled upon the first regular molecular fractal in nature. They discovered a microbial enzyme--citrate synthase from a cyanobacterium--that spontaneously assembles into a pattern known as the Sierpinski triangle. Electron microscopy and evolutionary biochemistry studies indicate that this fractal may represent an evolutionary accident.



										      
         
        
        
        

      

																																	
The study is published in Nature.

Snowflakes, fern leaves, romanesco cauliflower heads: many structures in nature have a certain regularity. Their individual parts resemble the shape of the whole structure. Such shapes, which repeat from the largest to the smallest, are called fractals. But regular fractals that match almost exactly across scales, as in the examples above, are very rare in nature.

Molecules also have a certain regularity. But if you look at them from a great distance, you can no longer see any signs of this. Then you see smooth matter whose features no longer match those of the individual molecules. The degree of fine structure we see depends on our magnification--in contrast to fractals, where self-similarity persists at all scales. In fact, regular fractals at the molecular level are completely unknown in nature.

This is somewhat surprising. After all, molecules can assemble themselves into all sorts of wonderful shapes. Scientists have extensive catalogues of self-assembled complex molecular structures. However, there has never been a regular fractal among them. It turns out that almost all regular-looking self-assemblies lead to the kind of regularity that becomes smooth on large scales.


																																						
    
     




																																			An international team of researchers led by groups from the Max Planck Institute in Marburg and Phillips University in Marburg has now discovered the first regular molecular fractal in nature. They discovered a microbial enzyme--citrate synthase from a cyanobacterium--that spontaneously assembles into a regular fractal pattern known as the Sierpinski triangle. This is an infinitely repeating series of triangles made up of smaller triangles.

"We stumbled on this structure completely by accident and almost couldn't believe what we saw when we first took images of it using an electron microscope," says first author Franziska Sendker.

"The protein makes these beautiful triangles and as the fractal grows, we see these larger and larger triangular voids in the middle of them, which is totally unlike any protein assembly we've ever seen before," she continues.

How did this unusual exception emerge? What distinguishes the enzyme from all others, causing it to form a fractal shape? Teaming up with structural biologist at the university of Marburg, the team eventually managed to determine the molecular structure of this assembly using electron microscopy, which illuminated how it achieves its fractal geometry.

"This was one of the harder, but also more fascinating structures I have solved in my career," says Jan Schuller, whose group helped determine the structure.


																																			"The problem with determining the structure of a fractal is that our image averaging techniques kept getting confused by the fact that the smaller triangles can be substructures of larger triangles. The algorithm kept homing in on these smaller triangles instead of seeing the larger structures they were part of," he explains.
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                Many fractal structures, for example in clouds or river deltas (above) are created by random processes and do not follow an exact mathematical formula; a smaller river bed does not correspond exactly to the structure of the larger channel from which it branches off. Ferns (bottom left) and Romanesco cauliflower, on the other hand, are examples of regular fractals. Credit: MPI f. Terrestrial Microbiology/ Hochberg
            
        

    



Asymmetry leads to fractal formation

With the structure in hand, it became clear how exactly this protein manages to assemble into a fractal: Normally, when proteins self-assemble, the pattern is highly symmetrical: each individual protein chain adopts the same arrangement relative to its neighbors. Such symmetrical interactions always lead to patterns that become smooth on large scales.

The key to the fractal protein was that its assembly violated this rule of symmetry. Different protein chains made slightly different interactions at different positions in the fractal. This was the basis for forming the Sierpinski triangle, with its large internal voids, rather than a regular lattice of molecules.

Does this bizarre assembly do anything useful? "Self-assembly is often used by evolution to regulate enzymes, but in this case the cyanobacterium that this enzyme is found in does not seem to care much whether or not its citrate synthase can assemble into a fractal," says evolutionary biologist Georg Hochberg, one of the senior authors of the study.

When the team genetically manipulated the bacterium to prevent its citrate synthase from assembling into the fractal triangles, the cells grew just as well under a variety of conditions. "This prompted us to wonder whether this might just be a harmless accident of evolution. Such accidents can happen when the structure in question isn't too difficult to construct."


																																						
    
     




																																			Replaying evolution in the lab

To test their theory, the team recreated the evolutionary development of the fractal arrangement in the laboratory. To do this, they used a statistical method to back-calculate the protein sequence of the fractal protein as it was millions of years ago.

By then producing these ancient proteins biochemically they were able to show that the arrangement arose quite suddenly through a very small number of mutations and was then immediately lost again in several cyanobacterial lineages, so that it only remained intact in this single bacterial species.

"Although we can never be totally sure of the reasons why things happened in the past, this particular case does have all the trappings of a seemingly complex biological structure that just popped into existence for no good reason at all because it was simply very easy to evolve," says Hochberg.

The fact that something so complex-looking as a molecular fractal could emerge so easily in evolution suggests that more surprises and much beauty may still lie hidden in so far undiscovered molecular assemblies of many biomolecules.



																																																					
																				
																						More information:
												Franziska L. Sendker et al, Emergence of fractal geometries in the evolution of a metabolic enzyme, Nature (2024). DOI: 10.1038/s41586-024-07287-2
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                GEMLI predictions identify lineages in breast cancer nodules. a Breast cancer Xenium in situ sequencing map colored by cell type. b A random subset of predicted lineages within the DCIS cells of the breast cancer scRNA-seq dataset at confidence level 50. c Percentage of expressed genes in the breast cancer scRNA-seq dataset as in b. d In situ map of breast cancer Xenium data for ESR1 and SCD expression e Maps as in d for two variable genes. f Overlap of memory and variable genes in the breast cancer scRNA-seq dataset. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-47158-y
            
        

    


EPFL researchers have developed GEMLI, a pioneering tool that could democratize and vastly improve how we study the journey of cells from their embryonic state through to specialized roles in the body, as well as their changes in cancer and other diseases. The advance is reported in Nature Communications.




										      
         
        
        
        

      

																																	
In the intricate dance of life, where cells multiply and diversify to form the different parts of organisms, understanding each cell's origin can be crucial. This is what biologists refer to as "cell lineage"--a family tree, but for cells. Just as you can trace your ancestry back to your grandparents and beyond, scientists can trace how cells divide and evolve from a single "parent" cell into various "offspring" cells, each with its own role in the body.

Tracing cell lineages helps us understand how complex organisms, like humans, can develop from a single fertilized egg into beings with trillions of specialized cells, and how disruptions in this process can lead to diseases such as cancer. However, the field has faced some significant hurdles, mostly because lineage- tracing requires complex and labor-intensive techniques.

Introducing GEMLI

Now, scientists led by Almut Eisele and David Suter at EPFL, have developed a computational tool that can work out the lineage relationships between cells without the need for specialized experimental lineage-tracing methods.

The tool, Gene Expression Memory-based Lineage Inference (GEMLI), requires only single-cell RNA sequencing (scRNA-seq) data, a widely used technique that captures "snapshots" of the genes that are being expressed by an individual cell at any given time.



    
    
    
        
        
    
         
             
         

        Cell lineage identification by GEMLI, by small group of cells (left) or larger lineages (right). Credit: Ecole Polytechnique Federale de Lausanne
  

GEMLI capitalizes on the fascinating phenomenon of gene expression memory. Just like you might remember a recipe after making it several times, some genes maintain the intensity at which they are expressed over several cell generations. So by leveraging these "memory genes" in scRNA-seq datasets, GEMLI can piece together the lineage relationships between different cells, effectively reconstructing their family tree based solely on gene expression patterns.

The scientists rigorously tested GEMLI across various cell types and conditions, including embryonic stem cells, fibroblasts, blood cells, intestinal cells, and various cancer cell types, both in vitro and in vivo. In all the tests, GEMLI proved to be both robust and versatile.


																																						
    
     




																																			GEMLI identifies cell lineages in primary human tumors

The team also applied GEMLI to primary human breast cancer samples, where alternative lineage identification methods cannot be used. "GEMLI works best at reconstructing small to medium-sized lineages (about 30-50 cells), allowing to zoom into branching points during cancer progression," says David Suter. "By identifying cells at the transition point from an in situ to an invasive phenotype, one can recover genes that potentially drive cancer progression.

In summary, GEMLI works by identifying and leveraging memory genes within a vast sea of genetic information, using them as breadcrumbs to trace the lineage of cells. By analyzing the subtle nuances in gene expression, GEMLI reveals how cells relate to each other.

GEMLI does not require specialized equipment or any changes to standard laboratory practices, is freely available on GitHub, and allows lineage identification from virtually any standard scRNA-seq dataset. "We are excited about GEMLI's potential in leveraging the large number of publicly available human cancer scRNA-seq datasets to dissect how other types of cancers switch to an invasive phenotype," says Suter.
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												A. S. Eisele et al, Gene-expression memory-based prediction of cell lineages from scRNA-seq datasets, Nature Communications (2024). DOI: 10.1038/s41467-024-47158-y
																						
																						

																					

                               											
																					
                              										                                        
										
										
											 
												Citation:
												A new tool for tracing the family trees of cells (2024, April 11)
												retrieved 11 April 2024
												from https://phys.org/news/2024-04-tool-family-trees-cells.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/2024-04-tool-family-trees-cells.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




										

    
        
            [image: Machine learning model sheds new light on muscle development]
             
                Building muscles: Muscle stem cells (their nuclei marked in blue) gradually alter their structure and function, becoming adult muscle cells (whose nuclei turn red). Those cells will eventually fuse into one long muscle cell with many nuclei. The muscle can contract thanks to the large number of protein fibers created in adult muscle cells (green) Credit: Weizmann Institute of Science
            
        

    


Life sciences have never been more digital. To learn more about life processes, biologists are collecting massive quantities of data that computer scientists analyze by means of sophisticated computational models that they develop.



										      
         
        
        
        

      

																																	
Over the past few years, Dr. Ori Avinoam of the Biomolecular Sciences Department at the Weizmann Institute of Science has been grappling with one unresolved biological conundrum: How do stem cells generate new muscle fibers?

In his search for an answer, Avinoam turned to his friend Dr. Assaf Zaritsky from the Software and Information Systems Engineering Department at Ben-Gurion University of the Negev, and together they started developing a machine learning model capable of tracking this complex biological process.

As the researchers report in Molecular Systems Biology, their model could attach numerical scores to each cell in the course of its unique maturation--and this allowed them to define a novel regulatory checkpoint in this process.

The stem cells from which muscle tissue develops are created in the embryo, but a few of them are still present in adult muscles. These cells are dormant most of the time, but during growth, strenuous physical activity or injury they leap into action.

At the first stage, the stem cells divide in order to increase their numbers. They then stop dividing and undergo what is known as differentiation--a part of the maturation process in which cells specialize in performing a unique function and acquire traits necessary to fulfill it.


																																						
    
     




																																			In the case of muscle tissue, the differentiating stem cells become elongated, begin to synthesize the protein fibers that give muscles their characteristic ability to contract and then migrate to wherever the tissue is regenerating.

Once they arrive at their destination, they fuse together to form one long cell, known as muscle fiber. A collection of these cells is what makes up the entire muscle. Until now, however, scientists have had difficulty understanding how stem cells progress along this path of specialization and what causes them to move from one stage to another.



    
    
    
        
        
    
         
             
         

        The video shows the unique path followed by several individual muscle cells on their way to fusing and becoming a new muscle fiber
  

Seeking to address these questions, Giulia Zarfati and Adi Hazak from Avinoam's lab documented in real time how muscle fibers develop from stem cells isolated from mice. They decided to focus on two changes: the movement of the cells and the manufacture of protein fibers inside them, which is essential for generating an adult muscle capable of contracting.

To follow the movement of these cells, the researchers fluorescently labeled their nuclei and one of the protein components, called actin, that is essential for making fibers. Throughout a day-long differentiation process, the researchers created numerous videos documenting, down to the level of a single cell, the stages by which hundreds of stem cells become adult muscle cells and fuse into a new fiber.

Having collected abundant biological data, the scientists teamed up with research student Amit Shakarchy from Zaritsky's lab to build a model that would accurately represent this dynamic process.


																																			"The two research groups had to learn each other's language," Avinoam explains. "Assaf's team learned what a differentiated muscle cell is and how we know when it has fused with other cells to form muscle fiber. My team had to study the basics of machine learning and how to analyze data collected from a sequence of observations at different times. Then we had to work out together how to translate the biological process into a computational model capable of following its progress."

Building a computerized model that can monitor a dynamic biological process is a huge challenge. "First, we had to decide how to define the point in time at which a cell was differentiated," Zaritsky explains.

"After that, we had to choose whether and how to use this temporal information. We decided to incorporate it while training a supervised model that follows the movement of the cells and the intensity of the fluorescent light emitted by the actin fibers they contain. The model also examined derivatives of these data, such as changes in the cells' motion speed and how the actin fibers' structure changes over time."

The researchers discovered that, as the differentiation process progressed, the cells' motility decreased, whereas the strength of the signal from their actin fibers increased.

The machine learning model, trained to distinguish between stem cells and adult muscle cells, created a real-time quantitative index that gives a numerical score to each individual cell, based on how far along it has progressed in its differentiation. When the model was tested on experiments for which it had not been trained, the researchers found that most of the stem cells gradually scored higher during the differentiation process, reaching the highest mark when the process was completed.
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                Myoblast differentiation ex vivo leads to dynamic changes in motility and actin intensity. Credit: Molecular Systems Biology (2024). DOI: 10.1038/s44320-024-00010-3
            
        

    



"The model showed us that differentiation is a gradual and decentralized process, so that the cells do not progress together in stages--rather, they follow different patterns of progress," Avinoam says. "That was an unexpected finding, since we assumed that the cells would display collective behavior."

"The ability to continuously follow cells transitioning in real time could help us in the future to monitor the progress of diseases in an unprecedented way. Today, for example, we examine cancerous growths by taking a biopsy, a sampling that is frozen in time and does not provide us with ongoing information about a dynamic biological process," Zaritsky adds.


																																						
    
     




																																			Stop before you fuse

Although the model suggested that different cells complete their maturation process at different times, it also found that from the moment of completion on, there is a consistent period of around three hours before they fuse together and become muscle fiber. This led the researchers to postulate that at a certain checkpoint, each cell makes sure that it has indeed finished differentiating, and only then sets the fusion process in motion.

Past studies had suggested that an enzyme called p38 regulates muscle development, but its precise role was unknown. To test whether the enzyme was the crucial component of the checkpoint step, the researchers inhibited its activity and found that, indeed, the cells got stuck: They did not fuse into a new muscle fiber.

When the researchers ran the computational model, they saw that the cells in which the enzyme had been blocked were given a numerical score that continued to rise. In other words, even in the absence of the enzyme, they successfully completed their differentiation process but did not continue to the fusion stage. The researchers concluded that the checkpoint comes at the end of the differentiation process but before the fusion stage. But why did the cells become stuck at this step in the absence of the enzyme?

The model suggested one possible explanation, showing that when the enzyme's activity was inhibited, actin fibers became organized in a different manner during differentiation.


																																			When the researchers measured the level of protein expressed in inhibited cells, the findings confirmed the model's prediction: The cells expressed a high level of the proteins that are responsible for organizing the actin fibers in the cytoskeleton--an important stage in the differentiation process and in readying the cells for fusion. At the same time, the cells had lower levels of the proteins that are needed for fusion, those that help create adult muscle fibers and allow the muscles to contract.

"The cells get stuck in a stage of 'ready-to-fuse,'" says Avinoam. "So, when the enzyme becomes active again, they can resume the fusion process. In fact, we believe this is the central checkpoint at which the muscle ensures that its cells have completed their preparation for fusing into a new muscle fiber. Beyond shedding new light on muscle development, this discovery shows that computerized models are capable of identifying important checkpoints in dynamic biological processes."
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                Schematic diagram of the socio-technical system and processes for hybrid intelligence. Knowledge generation in human-AI teams showing interaction with foundational models and multi-agent AI. Credit: Nature Food (2024). DOI: 10.1038/s43016-024-00963-6
            
        

    


A research team at the University of Hohenheim and Technical University of Munich has developed a new transdisciplinary approach to resolve the tradeoff between biodiversity and agricultural production.



										      
         
        
        
        

      

																																	
Preserving biodiversity without reducing agricultural productivity: So far, these two goals have not be reconciled because the socio-ecological system of agriculture is highly complex, and the interactions between humans and the environment are difficult to capture using conventional methods.

Thanks to new technology, a research team at the University of Hohenheim in Stuttgart and the Technical University of Munich is showing a promising way to achieve both goals at the same time. The members of the team are focusing on further developing artificial intelligence in combination with collective human judgment: the use of hybrid intelligence. They have published their article in the current issue of Nature Food.

"Although we have more and more data sets at our disposal, we have not yet been able to use them to solve the problem. Available data from remote sensing, proximal sensing and statistical surveys are disconnected and highly fragmented," said Prof. Dr. Thomas Berger, agricultural economist at the University of Hohenheim and lead author of the publication.

"Another challenge is the different planning horizon: Agricultural practices are based on short- and medium-term economic objectives at the field and farm level, that is, on a scale of 1 hectare to 100 hectares. The long-term ecological effects, on the other hand, are evident at the landscape level of 100,000 hectares."


																																						
    
     




																																			From an ecological point of view, it is therefore necessary to look at the landscape level and better understand the interactions of many farms in terms of space and time. "There is little cross-farm coordination for agri-environmental measures," stated Prof. Dr. Senthold Asseng from the Chair of Digital Agriculture at the Technical University of Munich.

Previous funding programs in agricultural and environmental policy were not designed to enable biodiversity-friendly synergies among farmers, between farmers and other stakeholders, and in science.

The problem is also very challenging from a social science perspective, according to Prof. Dr. Claudia Bieling from the Hohenheim Department of Societal Transition and Agriculture. "This is the classic situation of a social dilemma. Why should individual stakeholders forgo productivity on their own initiative when the common public good of biodiversity conservation benefits many other stakeholders free of charge?"

There are also similar situations that block progress in other economic sectors, e.g., in recycling and waste management as well as in energy and transport.

In order to capture the complexity of the problem and develop new intelligent solutions, joint expertise from the natural and social sciences, engineering, and computer science is required, as well as close cooperation between science and practice.


																																			Technological progress enables new interaction between humans and machines

A 13-person team with precisely this expertise joined forces to develop a transdisciplinary approach--exploiting the new possibilities offered by artificial intelligence in merging and processing large volumes of data. The authors of the publication refer to this combination as "hybrid intelligence."

"By combining the intuitive abilities of humans with the computing power of modern computers and the analytical capabilities of artificial intelligence, for the first time we can develop human-machine systems that successfully address complexity in agriculture," said Prof. Berger.

One component of such systems are computer models with what the team refers to as "multi-agent technology" for the various ecological, social, and economic processes. By enriching these models with artificial intelligence, the research team aims to create a detailed, interactive image of reality in which various biodiversity measures and effects can be simulated and stakeholders can be supported in joint decision-making.

Group payments as a practical example of hybrid intelligence

The authors explain practical implementations in several applied examples, e.g., compensation payments to groups of farmers instead of individual farms.

"The EU provides various subsidies for species protection measures, for example by giving farmers money to set up flower strips," stated Prof. Asseng. "Up to now, farmers have planted the flower strips on their own and without coordinating with their neighbors. Overall, the flower strips are fragmented and have limited effectiveness."


																																						
    
     




																																			Group payment programs for farmers who coordinate their flower strips at the landscape level with the use of hybrid intelligence are more promising.

In a first step, hybrid intelligence could analyze complex data on soil conditions, local biodiversity, and similar factors and thus identify the locations where cross-farm environmental measures would be particularly effective and crop losses as lowest as possible.

In a second step, AI systems could provide communication platforms that facilitate exchanging information and planning joint projects without excessive bureaucracy. "Another goal would be a fair balance among all parties involved, for example, through new auction mechanisms for subsidies," said Prof. Berger.

The virtual image of their economic and ecological environment would give actors from agriculture, consulting, and politics the opportunity to try out the measures before deciding whether to implement them. "This would make it easier to assess the impact on biodiversity and crop yields and minimize the costs for everyone involved," added Prof. Bieling.

Above all, AI could serve as an automated moderator that follows the discussions within the group and improves decision-making by contributing information or alternative perspectives. "We can currently see the capabilities of generative AI in language processing and generating new content with ChatGPT. This can be particularly useful to ensure that all relevant information is considered in group discussions and creative solutions are found," explained Prof. Dr. Henner Gimpel from the Department of Digital Management at the University of Hohenheim.


																																			Trust and transparency remain crucial for success

If the approach is to be successful, it must be transparent and participatory. "The technology must be designed in such a way that people can trust it. The ethical use of the technology is also crucial," said Prof. Gimpel. Only if these conditions are met can hybrid intelligence systems develop their full potential and find broad acceptance.

According to Prof. Berger, hybrid intelligence holds the key to solving some of the most pressing issues in agriculture. "The prospects are very promising, but there is still a need for fundamental research in order to successfully develop this technology further and then implement it. To achieve this, we need the cooperation of all stakeholders from science, practice, and society."
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												T. Berger et al, Hybrid intelligence for reconciling biodiversity and productivity in agriculture, Nature Food (2024). DOI: 10.1038/s43016-024-00963-6. www.nature.com/articles/s43016-024-00963-6
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                Credit: Michigan State University
            
        

    


Photosynthesis is a complex process, involving many pathways and puzzle pieces working together to keep the organism alive.



										      
         
        
        
        

      

																																	
In a study in Plant Physiology, Michigan State University researchers reveal a misconception that had been growing in plant science about one of the fundamental puzzle pieces of photosynthesis. In correcting the record, researchers can now think about using this knowledge to improve plant function and grow more efficient crops.

"Sometimes you just have to understand how the world works," said Ron Cook, the first author of this study and a postdoctoral researcher in the MSU-Department of Energy Plant Research Laboratory, or PRL.

"It's basic research," said Cook, who works in the lab of Christoph Benning. "Once you understand how things work, then you could start thinking about how to change things and make them better."

'Nonviable' proven viable

The paper focused on enzymes that help build the photosynthetic chloroplast membranes in plant cells.

One of those enzymes is known as LPPg, or lipid phosphate phosphatase gamma.

LPPg was previously thought to be essential to the growth of the plant. That is, any mutants lacking this enzyme would not grow. Yet, the Benning lab found they were able to grow these mutants without any problems.

"The paper essentially builds on a negative result correcting a previous misconception in the literature and points to a new direction to address an important biological question about chloroplast biochemistry," said Benning, principal investigator of the study and director of the PRL.

Working with the surprisingly viable mutants led the investigators to look closer at two of LPPg's enzyme "cousins," LPPe1 and LPPe2.


																																						
    
     




																																			The role in the cell membrane

Photosynthesis happens in the chloroplast of plant cells, specifically in their photosynthetic membranes.

These differ from other membranes in biology. Most membranes have phospholipids. Plants' photosynthetic membranes have sugar lipids instead. Researchers suspect plants made the switch because it decreases their dependence on phosphate nutrients in the soil.

And it is literally a switch: The membrane building blocks, or lipids, start out with phosphates. Plants use one enzyme to remove the phosphate and another enzyme to replace it with a sugar.

"It's known which enzyme attaches that sugar after the phosphate has been removed, but less is known about which enzymes are responsible for removing the phosphate," Cook said.

To see which enzymes play a part in this process, known as dephosphorylation, the researchers generated mutants of the plant Arabidopsis, a model organism used in research. Each of these mutant plants was missing two to three of the LPPg, LPPe1 and LPPe2 enzymes thought to take part in this process.

Dephosphorylation can occur either within the chloroplast or outside of it, in what's known as the endoplasmic reticulum, or ER. One of the mutants in the project struggled to convert those lipids made in the ER, Cook said.

With their experiments, the researchers determined that two of the enzymes, LPPg and LPPe1, were partially responsible for dephosphorylation of ER-derived phospholipids.

"Two of these affect the import of lipids into the chloroplast and their combined function is essential for normal growth of the plant," Benning said. "The function of the third homolog remains less certain."

Looking for this unknown function is among the next steps for the researchers, continuing to unravel the mysteries of photosynthesis.
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												Ron Cook et al, Chloroplast phosphatases LPPg and LPPe1 facilitate conversion of extraplastidic phospholipids to galactolipids, Plant Physiology (2024). DOI: 10.1093/plphys/kiae100
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Researchers discover the secret of how termites build their giant nests

										

    
        
            [image: Researchers discovered the secret of how termites build their giant nests]
             
                The termites (Coptotermes gestroi) have spontaneously built a few pillars in the experimental arena. Credit: Giulio Facchini
            
        

    


Termites are the architects of the natural world. The nests that they build can reach meters of height, with complex and elaborate structures, galleries that ensure efficient communication and that automatically ventilate the nest interior in a way that would make the envy of human engineers. How can thousands or millions of insects coordinate their work to build solid and functional nests for the colony?



										      
         
        
        
        

      

																																	
A new study coordinated by Andrea Perna, professor in complex systems at the IMT School for Advanced Studies Lucca, and published in the journal eLife, has now identified the unique mechanism used by termites to accomplish such extraordinary task.

For carrying their laboratory experiment on termites of the species Coptotermes gestroi (originally from South Asia, but which has spread to the east coast of the United States), the researchers created small arenas with artificial structures of different height and shape by using wet clay.

They then collected small populations of termites from a larger colony and quantified their building behavior in response to these structures by video-tracking the activity of all termites in the population, while simultaneously characterizing the changes in the 3D structure. In this way, it was possible to test various hypotheses to discover the coordination mechanism used for building nests.

In the case of ants, which--besides termites--are the other major group of insects capable of building large and intricate structures for example, it is believed that ants impregnate the building material with a pheromone, a chemical substance that attracts other ants to the building site and 'tells them' where to build. In this way, the action of one worker ant triggers the activity of other ants in a self-amplifying process.



    
    
    
        
        
    
            
            A small group of Coptotermes gestroi termites add clay pellets to the tops of artificial pillars placed by the experimenters. Credit: Giulio Facchini
  

If termites, like ants, also relied on pheromones to guide their building activity, then they shouldn't show a preference for depositing their pellets of building material at any particular location, because there weren't any pheromones in the artificial arenas prepared by the experimenters. But this was not the case: while pellet collections happened everywhere in the arena, the depositions were all localized at the top of already existing structures.


																																						
    
     




																																			Perhaps they might be able to assess the elevation of small pillars and heterogeneities in the ground, and in this way they would keep adding building material on top of already existing structures. But this was not the case either: in fact, termites deposited their building pellets with equal probability on both short and tall pillars.

Another hypothesis was that termites might be able to sense the curvature of the building substrate, since some previous modeling had shown that constantly adding pellets at the locations of highest curvature is sufficient to produce very complex structures that resemble the termite nests of some species.

"In our simulations, we observed that small heterogeneities of the surface have higher curvature than the flat surrounding substrate and so they are expanded to form a pillar, the pointed extremities of pillars in turn attract further depositions of building material and continue to grow until they split or merge with another pillar, and so on; very complex structures can be formed with this simple rule," says Giulio Facchini, first author of the study and researcher at the CNRS Institut Matiere et Systemes Complexes in Paris, France.



    
    
    
        
        
    
            
            Termites have almost finished to build an arched structure. The red lights are the light beam used by the 3D scanner to quantify construction progress. Credit: Giulio Facchini
  

In fact, when the termites were confronted with the artificial stimuli provided in the experiments, they always preferred to build at the locations of highest curvature, adding pellets at the top of the pillars (independently of their height), and when a small wall stimulus was provided, they most often kept adding pellets at the two corners of the wall, the two points where the curvature reaches its maximum.


																																			The problem is: how could termites so reliably sense the curvature of the structures that they were building? The researchers had a clue that water evaporation and humidity could have to do with it.

"Termites are very sensitive to humidity concentrations: unlike most other insects, they have a thin exoskeleton and soft skin, meaning that even a prolonged exposure to humidity levels below 70% can be lethal to them," explains Perna. "It is not too surprising that they can sense these gradients of humidity and respond to them with their behavior."

But how to prove it?
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                A termite nest in its natural environment (a mound of Coptotermes lacteus in New South Wales, Australia). Credit: Andrea Perna
            
        

    



"We found a solution that was described as a 'very ingenious low tech solution': by one of the anonymous reviewers of the journal eLife: we prepared experimental arenas identical to those used with termites, but this time impregnating the clay with a saline solution of sodium bicarbonate," explains Facchini.

"As the water from the saline solution evaporated, it left behind tiny crystals of salt, whose growth marked the regions of highest evaporation: these were the tips of the pillars, the corners of the walls: exactly the same regions that termites had selected for their building activity!"

"What really surprised us was to discover that termites use such a simple solution to a very complex problem," Perna comments.

"In our experiments, nest complexity emerges from just one simple mechanism: termites only need to add pellets of material depending on the local humidity, but the pellets that they add in turn change all the pattern of evaporation and humidity, inducing other termites to build at a different location, and so on, until very complex structures are produced."
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												Giulio Facchini et al, Substrate evaporation drives collective construction in termites, eLife (2024). DOI: 10.7554/eLife.86843.4
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            [image: Researchers resolve old mystery of how phages disarm pathogenic bacteria]
             
                PP7 infection impairs P. aeruginosa motility. (A) Fluorescence images showing that T4P are detached upon PP7 infection. (B) Structures of PP7, T4P, and the PP7/T4P complex are resolved with single-particle cryo-electron microscopy. (C) PP7 hijacks T4P retraction for infection and detaches T4P. (D) Cell twitching motility is impaired owing to pilus detachment and nonfunctional T4P (the schematic diagram is not drawn to scale). Credit: Science (2024). DOI: 10.1126/science.adl0635
            
        

    


Bacterial infections pose significant challenges to agriculture and medicine, especially as cases of antibiotic-resistant bacteria continue to rise. In response, scientists at Texas A&M AgriLife Research are elucidating the ways that bacteria-infecting viruses disarm these pathogens and ushering in the possibility of novel treatment methods.



										      
         
        
        
        

      

																																	
In their study published in Science, Lanying Zeng, Ph.D., a professor, and Junjie Zhang, Ph.D., an associate professor, both in the Texas A&M College of Agriculture and Life Sciences Department of Biochemistry and Biophysics, detail a precise mechanism by which phages disable bacteria.

Together, the team worked to explain a series of interactions scientists have sought to understand since the early 1970s.

The need for new treatments

Pseudomonas aeruginosa is a type of bacteria that can cause infections in the blood, lungs and occasionally other parts of the body. These infections are especially common in health care settings, which often encounter drug-resistant bacteria. According to the Centers for Disease Control and Prevention, there were over 30,000 cases of multi-drug resistant P. aeruginosa infections among hospitalized patients in 2017.

The prevalence of antibiotic-resistant Pseudomonas infections makes them a practical point of focus for phage therapy, a type of treatment method using bacteriophages, or phages, that researchers at the Texas A&M Center for Phage Technology are exploring as an alternative to typical drugs.

Zeng and Zhang, co-directors at the center along with Jason Gill, Ph.D., associate professor in the Department of Animal Science, are exploring the usefulness of phages, even beyond phage therapy, by diving into the structures and mechanisms at play.


																																						
    
     




																																			Targeting the pilus

One of the factors that allows P. aeruginosa to transmit antimicrobial-resistant genes among each other, as well as move around and create difficult-to-treat structures called biofilms, is an appendage called a pilus, named after the Latin word for spear. These cylindrical structures extend from the surface of bacteria.

Some phages make use of bacterial pili by attaching to them and allowing bacteria to reel the phage to the surface, where the phage can start infecting the bacteria.

In their study, co-first authored by Texas A&M graduate students Jirapat Thongchol and Zihao Yu, the researchers studied this process step by step using fluorescence microscopy, cryogenic-electron microscopy and computational modeling. They observed how a phage called PP7 infects P. aeruginosa by attaching to the pilus, which then retracts and pulls the phage to the cell surface.

At the point of entry for the virus, the pilus bends and snaps off, and the loss of the pilus makes P. aeruginosa much less capable of infecting its own host.

Ongoing research

This work is a continuation of previous research published in 2020, when Zeng's team found a phage that can similarly break off the pili of E. coli cells, preventing the bacteria from sharing genes among each other--a common way that antibiotic resistance spreads.

The study on Pseudomonas is part of the team's recent suite of research studies. In March 2024, they published findings in Nature Communications on the interaction between another genus of bacteria, Acinetobacter, and a phage that infects it. Another study, expected to be published May 2024, will cover a third genus of bacteria and additional phage.

The team's progress in determining precise protein structures and molecular interactions has been made possible with AgriLife Research's new cryo-electron microscope, which opened at Texas A&M at the end of 2022 and can resolve structures at the atomic level.

"In our earlier study on E. coli, we did not really explore much about the mechanism," Zeng said. "In our study of Pseudomonas, we were able to explain much more about what exactly is going on, including the force and speed of pilus detachment, and understand why and how this happens."


																																			Uses in medicine

The implications of this ongoing research could prove to be important in treating antimicrobial infections. Zhang said doctors wouldn't need to use phages to kill the bacteria--as is done in phage therapy--but could simply allow the viruses to disarm the bacteria, which may give the immune system the chance to fight the infection on its own or allow doctors to treat patients with lower doses of antibiotics.

"If you simply kill the bacteria, you break the cells, and they're going to release toxic material from inside the cell into the host," Zhang said. "Our approach is to use a particular type of phage that disarms the bacteria. We remove their ability to exchange drug-resistance genes or to move around by breaking off this appendage."

The team of phage scientists said they will continue looking for similar instances of phages dampening the virulence of pathogenic bacteria.

"We're taking a synergistic approach," Zhang said. "We're trying to understand a universal mechanism for this type of phage and how they're capable of affecting other types of bacteria. That's the overall aim of our collaborative effort: to try to tackle the problem of multi-drug resistant bacteria."
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												Citation:
												Researchers resolve old mystery of how phages disarm pathogenic bacteria (2024, April 11)
												retrieved 11 April 2024
												from https://phys.org/news/2024-04-mystery-phages-pathogenic-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/2024-04-mystery-phages-pathogenic-bacteria.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Tropical coral-infecting parasites discovered in cold marine ecosystems
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                University of British Columbia botanists have discovered parasites thought only to infect tropical coral reefs in cold marine ecosystems. C. californica that tested positive for corallicolids. Credit: Patrick Keeling, University of British Columbia.
            
        

    


Parasites thought only to infect tropical coral reefs have been discovered in a large variety of creatures in cold marine ecosystems along the Northeast Pacific, according to new research from University of British Columbia botanists.



										      
         
        
        
        

      

																																	
The finding, published in Current Biology, greatly expands the range of corallicolids, suggesting the parasites infect a range of organisms related to coral, like sea anemones and other cold-water marine invertebrates, around the world.

"This highlights significant blind spots in our strategies designed to sample microbial biodiversity," says University of British Columbia biodiversity researcher Dr. Patrick Keeling, senior author on the study. "It has implications for the way we sample, measure and interpret environmental diversity, because our current approaches are clearly missing an important and potentially massive fraction of that diversity."

Corallicolids were thought to be only associated with coral reefs based on hundreds of millions of environmental sequences--samples from soil, seawater or air, rather than directly from animals that live in the same environments. But Dr. Keeling and his team had suspicions that the way microbial diversity is surveyed in environmental sequences might be biased against certain kinds of parasites.
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                University of British Columbia botanists have discovered parasites thought only to infect tropical coral reefs in cold marine ecosystems. A high magnification image of two corallicolid cells in a membrane. Credit: Dr. Sam Livingston, University of British Columbia.
            
        

    



Luck also had a bit to do with the discovery. After discovering corallicolids in tropical reefs in 2019, subsequent COVID travel restrictions essentially forced Dr. Keeling's team to cast their parasite nets closer to home--initially at a dock on Galiano Island, one of the southern Gulf Islands off the coast of British Columbia.


																																						
    
     




																																			They collected 325 samples from nine species of cold-water anthozoans from non-coral reef environments at five locations in coastal British Columbia, Canada. The sampling covered a diverse range of anthozoans from cold water in temperate marine environments. Samples were screened for corallicolid infection using polymerase chain reaction--a laboratory nucleic acid amplification technique--and sequencing of nuclear small subunit rRNA.

While the parasites are correlate with coral mortality during bleaching events, it's unclear what exact impact corallicolids have on corals--or any of the other organisms--they infect.
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                    University of British Columbia botanists have discovered parasites thought only to infect tropical coral reefs in a large variety of creatures in cold marine ecosystems--including the white plumose anemone. Credit: Patrick Keeling, University of British Columbia.
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                    University of British Columbia botanists have discovered parasites thought only to infect tropical coral reefs in a large variety of creatures in cold marine ecosystems--including the white plumose anemone. Credit: Patrick Keeling, University of British Columbia.
                
            

        

    

"It's possible that corallicolids have different effects depending on who they're infecting," says UBC researcher Morelia Trznadel, the first author of the paper.

"The parasite lineages we found in our study seem to 'jump' between hosts quite frequently, and while they've already been linked to poorer responses during coral bleaching, we don't know if they're equally harmful to all hosts."

In the future the researchers want to expand sampling to include potential hosts further north along the Pacific coast--including newly discovered deep-water reefs.
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                Images created with the new FLASH-PAINT microscopy technique, developed at Yale by the laboratory of Joerg Bewersdorf, PhD. Credit: Bewersdorf Laboratory, Yale University
            
        

    


Imagine tuning into a football game, but all of the players are invisible except for the two quarterbacks. Without being able to see the orchestrated movements of the full teams, this would be a very confusing game to watch.



										      
         
        
        
        

      

																																	
Researchers face a similar dilemma when imaging cells under a microscope. Within a single cell lives an intricate ecosystem of millions of molecules interacting with one another. Viewing organelles, proteins, and other tiny subcellular components requires super-resolution microscopy. However, this process currently enables researchers to visualize only a handful of different targets at a time.

A new microscopy technique developed by Yale scientists provides an unprecedented way to view the inner workings of individual cells. The new technique, named FLASH-PAINT, allows researchers to view a potentially unlimited number of different molecules.

At the heart of the process is a novel application of imaging probes, or reagents, which are compounds that are applied to biological specimens to enhance scientists' ability to detect tiny details. The team published their findings in Cell.

"If you are just able to look at one or two proteins, you're missing the big picture," says Joerg Bewersdorf, Ph.D., Harvey and Kate Cushing Professor of Cell Biology and principal investigator of the work. "We can now image as many proteins and other features as we want, in a very elegant and fast manner."



    
        
            [image: Advanced microscopy technique offers a new look inside cells]
             
                Graphical abstract. Credit: Cell (2024). DOI: 10.1016/j.cell.2024.02.033
            
        

    



New imaging probe transiently binds to an unlimited number of molecules

A current method for visualizing inner cellular processes involves the use of an antibody in combination with imaging probes consisting of a single strand of DNA and a fluorescent dye. The antibody guides the probe to its target, where the DNA strand binds to a complementary "docking" DNA strand on the antibody.

One limitation of this technique is that each target requires its own imaging probe. For example, if a team wanted to look at 10 different targets, it would need to apply 10 probes. "But if our vision was to image every protein in a cell, there are roughly 20,000 different proteins," says Florian Schuder, Ph.D., associate research scientist in cell biology and the paper's first author. Imaging those cells, he says, has not been feasible with existing technologies.

To overcome this obstacle, the Yale team introduced an adapter that goes between the imaging probe and target. This adapter is highly flexible in its design and can connect any kind of probe with any type of target. Key to the new technique's success is that the adapter binds to the target only very briefly. "It's really crucial that it can switch easily from one target to the next," says Bewersdorf.


																																						
    
     




																																			Speedy and cost-efficient microscopy paves the way for new discoveries

The new probe's transient binding and ability to connect with numerous targets makes FLASH-PAINT 100 times faster and does so at a fraction of the cost of current super-resolution microscopy techniques. "This will speed up the scientific discovery process," says Bewersdorf. "Instead of doing a hundred experiments looking at individual interactions of one or two proteins, we can now do a single experiment where we can see all possible interactions."

The team hopes that FLASH-PAINT will allow researchers to visualize previously inaccessible complex subcellular processes, which in turn may help clinicians learn how to better treat a range of diseases, including cancers. "There are many players involved in battling disease, and you can only have a full understanding if you actually look at all of them," says Bewersdorf.

In further research, the Yale team is exploring FLASH-PAINT's application in tissue imaging and its potential as a diagnostic tool.



																																																					
																				
																						More information:
												Florian Schueder et al, Unraveling cellular complexity with transient adapters in highly multiplexed super-resolution imaging, Cell (2024). DOI: 10.1016/j.cell.2024.02.033
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Female zebra finches seek mate who sings one song just right

										

    
        
            [image: Female zebra finches seek mate who sings one song just right]
             
                High-throughput analysis of imitated and improvised songs of the zebra finch. Credit: Nature (2024). DOI: 10.1038/s41586-024-07207-4
            
        

    


Humans aren't the only living beings who find a singing voice attractive in the opposite sex--songbirds do too. For about a third of the approximately 4,000 songbird species that sing only one song, the features that make these tunes alluring to a potential mate have been a long-standing mystery.



										      
         
        
        
        

      

																																	
In a new study, researchers at UT Southwestern Medical Center used artificial intelligence (AI) to analyze the songs from zebra finches to identify qualities that indicate sexual attractiveness. Their findings, published in Nature, show that female birds detect cues in males' songs far too intricate for the human ear to decipher.

"For decades, scientists have tried to understand how a single song could signal reproductive fitness and allow females of the species to select among male suitors. Our research suggests that female songbirds are assessing male fitness in a much more complex way than previously thought," said Todd Roberts, Ph.D., Associate Professor of Neuroscience at UT Southwestern and a Thomas O. Hicks Scholar in Medical Research. Dr. Roberts is also an Investigator in the Peter O'Donnell Jr. Brain Institute at UTSW.

Dr. Roberts co-led the study with Danyal Alam, Ph.D., a former graduate student in the Roberts Lab and currently a postdoctoral fellow at the University of California, San Francisco.

Zebra finches, which are often kept as pets in the U.S., are the most studied songbirds, Dr. Roberts explained. As with other songbirds, only the males sing, learning and imitating by 3 months of age the same three to seven "syllable" songs crooned by their fathers. Other research, in which scientists separated male birds from their fathers during this critical period, showed that these birds sing improvised songs. However, birds that sing these makeshift tunes are less likely to attract a mate, suggesting females prefer mates that imitate songs over those that improvise them.


																																						
    
     




																																			Building on this research, Dr. Alam developed an AI program he named the Deep Avian Network (DAN), which analyzed the acoustic features of the songs of 49 zebra finches in the Roberts Lab. About half of these birds sang songs imitated from their fathers, and the other half sang improvised songs. Using data from nearly half a million syllables, DAN clustered those that shared features onto a visual map.

When the researchers analyzed the maps, they found the path between the clusters to be significantly longer for imitated songs than for improvised ones, indicating the imitated songs had more complexity, although this intricacy was indistinguishable to humans, Dr. Roberts said.

To determine whether this complexity was more attractive to female zebra finches, the researchers developed synthetic songs with features of the longer- and shorter-path songs. They then allowed female birds to fly freely in a simple T-shaped maze and played the contrasting songs at opposite ends. Females spent significantly more time in the end where the longer-path (imitated) song was played, a sign that they found it more appealing.

The researchers, seeking to learn why these songs might signal sexual fitness, used DAN to analyze imitated songs from fathers and their offspring. Although offspring readily imitated songs with syllables that clustered in shorter paths, those whose fathers sang more complex songs were less likely to faithfully replicate these features, an indication that these songs were more difficult to learn.

Having the resources and mental acuity to learn these more difficult songs might be more attractive to potential mates, Dr. Roberts explained. He and his colleagues plan to test in a future study whether birds that sing more complicated songs, as determined by DAN, are more likely to produce offspring than those singing simpler songs--the real test of reproductive fitness.



																																																					
																				
																						More information:
												Danyal Alam et al, The hidden fitness of the male zebra finch courtship song, Nature (2024). DOI: 10.1038/s41586-024-07207-4
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                Model of Pax7-initiated chromatin opening and enhancer activation. Credit: Nature Structural & Molecular Biology (2024). DOI: 10.1038/s41594-023-01152-y
            
        

    


Scientists at the Montreal Clinical Research Institute have discovered the molecular mechanisms responsible for opening up the human genome and expressing new genes.



										      
         
        
        
        

      

																																	
Done in the laboratory of Jacques Drouin, director of the IRCM's Molecular Genetics Research Unit, the find marks an important step towards understanding the mechanisms underlying the genome.

It was achieved by so-called "pioneer transcription factors" that open the chromatin packaging of the genome to allow expression of previously inaccessible genes.

The discovery was published in January in Nature Structural & Molecular Biology.

Chromatin opening is a fundamental epigenetic regulatory process involving multiple steps. As complex organisms develop, the action of pioneer factors is essential for establishing new cell "fates."

"Pioneer factors are the master regulators of the genome and epigenome: any disruption of their action has major consequences," said Drouin, a biochemistry professor at the IRCM-affiliated Universite de Montreal.

Treatments for diabetes and Parkinson's

Understanding the mechanism of action of pioneer factors is important because these are essential for reprogramming cell identity for therapeutic purposes, such as cellular treatments of diabetes or Parkinson's disease.

In addition, many cancers are caused by disruption of pioneer action: their mechanism of action is therefore a target for new therapeutic approaches as well.


																																						
    
     




																																			Controlled gene expression is essential for the development of complex organisms: it implements the plan encoded in our genome. When mutations or epigenetic perturbations "deregulate" it, the result can be multiple congenital malformations, more-or-less severe "deficits," or cancer.

The IRCM's molecular genetics research unit studies all of these mechanisms, from their basic principles to their application in human health.

Drouin and his team have made important contributions in recent years to better understanding the mechanism of action of pioneering factors that remodel the epigenome for "cell fate specification."

Their discoveries include new regulators of gene expression such as the Pitx subfamily, which controls development of the pituitary gland and craniofacial structures (Pitx1), the identity of legs compared to arms (Pitx1), left-right asymmetry (Pitx2), muscle development (Pitx2 and Pitx3) and the survival of dopaminergic neurons that degenerate in Parkinson's (Pitx3).



																																																					
																				
																						More information:
												Arthur Gouhier et al, Pioneer factor Pax7 initiates two-step cell-cycle-dependent chromatin opening, Nature Structural & Molecular Biology (2024). DOI: 10.1038/s41594-023-01152-y
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Ghost roads speed destruction of Asia-Pacific tropical forests, finds study

										

    
        
            [image: Ghost roads speed nature's destruction]
             
                Road density in the tropical Asia-Pacific region is much higher than indicated by available global datasets. a, The study region, comprising part or all of Indonesia, Malaysia and Papua New Guinea (the yellow triangle shows the location of inset panels c-e). b, Cumulative plots comparing the total length of roads and proportion of land potentially affected by roads in this study versus data from OSM and GRIP. c-e, Mapped roads in a landscape in Sabah, Malaysian Borneo, as shown by GRIP (c; blue lines, imagery circa 2018), OSM (d; red lines, circa 2020) and this study (e; black lines, circa 2019), respectively. Credit: Nature (2024). DOI: 10.1038/s41586-024-07303-5
            
        

    


Researchers mapping tropical forests have found many more roads than declared by official sources, which is raising fears of a huge increase in environmental degradation as the pace of road building increases.



										      
         
        
        
        

      

																																	
James Cook University's Distinguished Professor Bill Laurance recently co-authored a study published in Nature in which more than 200 trained volunteers closely examined satellite pictures of 1.42 million square kilometers of the Borneo, Sumatra and New Guinea islands.

Professor Laurance said roads served important functions, but without effective planning and law enforcement they could unleash a Pandora's box of environmental ills and societal challenges.

"Informally or illicitly constructed 'ghost roads' can be bulldozed tracks in logged forests, roads in palm-oil plantations and other roads missing from existing road datasets for various reasons," said Professor Laurance.

"They're being constructed by a range of people, including legal or illegal agriculturalists, miners, loggers, land grabbers, land speculators and drug traffickers."

He said researchers discovered 3 to 6.6 times more roads in the areas studied than were shown in leading global-road datasets.

"This aligns with findings from earlier studies in other developing nations such as Cameroon and the Solomon Islands and from the Brazilian Amazon.

"By sharply increasing access to formerly remote natural areas, unregulated road development is triggering dramatic increases in environmental disruption due to activities such as logging, mining and land-clearing."


																																						
    
     




																																			Jayden Engert, a doctoral student at JCU and lead author of the study, said across the study area, road building almost always preceded local forest loss.

"Road density was by far the strongest correlate of deforestation out of 38 potential biophysical and socioeconomic variables," Engert said.

According to Professor Laurance, increasing roads were probably the most important direct threat to tropical forests globally.

"There are some 25 million kilometers of new paved roads expected by mid-century and 90 % of all road construction is happening in developing nations, including many tropical and subtropical regions with exceptional biodiversity," said Professor Laurance.

"Worryingly, our new findings show that the extent and length of roads in the tropical Asia-Pacific is severely underestimated, with many roads being out of government control.

"In these findings, nature is the big loser."
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												Jayden E. Engert et al, Ghost roads and the destruction of Asia-Pacific tropical forests, Nature (2024). DOI: 10.1038/s41586-024-07303-5
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                In a mating experiment, a Drosophila simulans female is courted by a Drosophila mauritiana male. The flies were previously exposed to ozone levels found in urban areas on hot days. Ozone disrupts the insects' pheromone communication and can even remove the natural mating boundaries between species. Credit: Anna Schroll
            
        

    


Insect pheromones are odor molecules used for chemical communication within a species. Sex pheromones play a crucial role in the mating of many insects. Species-specific odors attract males and females of the same species. At the same time, they maintain the natural boundaries between species.



										      
         
        
        
        

      

																																	The research team led by Nanji Jiang, Bill Hansson and Markus Knaden from the Department of Evolutionary Neuroethology at the Max Planck Institute for Chemical Ecology has previously shown that elevated ozone levels severely disrupt chemical communication within fly species: Ozone breaks the carbon-carbon double bonds found in most insect pheromones. As a result, male flies can no longer distinguish between females and other males and therefore court both sexes.

In their new study published in Nature Communications, the researchers investigated whether the degradation of sex pheromones by ozone also affects the mating boundaries between different species.

"In particular, we wanted to know whether elevated ozone levels remove mating boundaries between species and what the consequences of a possible hybridization are. We know from previous experiments that ozone can severely disrupt mate choice in insects.

"Our current study indicates that even slightly elevated ozone levels, which nowadays are not uncommon on summer days in many places, cause flies to hybridize more frequently with closely related species, which could lead to a decline in insect populations due to the infertility of the resulting hybrids," says first author Nanji Jiang, summarizing the key message of the study.
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                Nanji Jiang takes flies for the experiments. They had previously been exposed to ozone, which had been introduced into the tube through the blue diffuser. Credit: Anna Schroll
            
        

    



Inter-species mating occurs under elevated ozone levels

The scientists chose four species of the genus Drosophila for their experiments. While Drosophila melanogaster and Drosophila simulans are cosmopolitan species found all over the world, their relatives Drosophila sechellia and Drosophila mauritiana are island-endemic and, as their names suggest, are only found in the Seychelles and Mauritius respectively.


																																						
    
     




																																			All four species use very similar pheromones, but mix them in a species-specific way. It was therefore crucial for the research team to be able to measure the quantitative changes within the pheromone mixtures after exposure to ozone.

In the mating experiments, the flies were exposed for two hours to ozone concentrations that are often measured on particularly hot days in our cities. The scientists gave ready-to-mate females the opportunity to choose between a male of the same species and a male of a different species.

After a few hours, they separated the females from the males and allowed them to lay eggs. To determine whether the female had mated with a male of her own species or another species, the researchers analyzed the sexual organs of the male offspring, as species and hybrids can be distinguished on the basis of their morphology.

The results of these tests showed that hybridization occurred more frequently under the influence of ozone, while few hybrids were found when the flies were previously exposed only to ambient air.

Fruit flies rely not only on chemical signals to mate, but also on the singing of species-specific songs, which they produce by vibrating their wings. Many species also use visual signals to attract mating partners. Despite these additional "aids," elevated ozone levels appeared to prevent some of the female flies in the study from distinguishing between conspecifics and males of other species.

"Although we expected that the disruption of pheromone communication by ozone would lead to a slight increase in hybrids, we were surprised to find that some females were completely unable to discriminate between conspecifics and males of other species, despite other possible acoustic or visual cues," says Bill Hansson, Head of the Department of Evolutionary Neuroethology.
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                Markus Knaden is worried that air pollution not only severely disrupts the chemical communication of vinegar flies, but also of many other insects and contributes to the decline of insect populations. Credit: Anna Schroll
            
        

    



Hybrids: A dead end in evolutionary terms

Male hybrids in flies are usually sterile or at least less fertile than non-hybrids. Male hybrid offspring is therefore a wasted investment for the flies and can contribute to the extinction of populations. Unlike male hybrids, female hybrids are usually fertile and in some cases were even preferred by males in this study. Female hybrids could therefore be a source of continuous gene flow, which in the long term could lead to the emergence of hybrid species.

"The genus Drosophila comprises more than 1500 species, and it is known that more than 100 closely related species pairs can potentially hybridize. It is therefore not unlikely that pollutant-induced hybridization in some of these species pairs could lead to hybrid speciation," says Knaden, assessing the chances of success of such a hybrid species.


																																			Air pollution is an underestimated threat to insects

Insects rely on odors, not only when choosing a mate. In addition to sex pheromones, they use aggregation pheromones to attract conspecifics of both sexes or alarm pheromones to communicate in case of danger. Social insects, such as ants, navigate along pheromone trails or use colony specific odors to recognize their nest mates.

Many of these odor molecules also contain carbon-carbon double bonds, which can be broken by ozone. The scientists fear that ozone could disrupt the chemical communication of insects in many areas, and now plan to investigate this in further studies, for example in ants.

Outside the laboratory, other oxidizing pollutants such as nitrogen oxides, which cannot be tested in laboratory experiments because of their toxicity, can amplify the effect of ozone. Limit values already exist for these pollutants because of their harmful effects on humans.

"The limits for air pollutants should be re-evaluated, considering that even small amounts of these substances have a significant impact on the chemical communication of insects," says Knaden. "As we are currently facing a dramatic decline in insect populations regarding their total biomass and their biodiversity, we should try to better understand and counteract all possible factors that potentially favor this decline."


																																																					
																				
																						More information:
												Elevated ozone compromises mating boundaries in insects, Nature Communications (2024). DOI: 10.1038/s41467-024-47117-7
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Pork labeling schemes 'not helpful' in making informed buying choices, say researchers
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                Credit: Matthias Zomer from Pexels
            
        

    


Researchers have evaluated different types of pig farming--including woodland, organic, free range, RSPCA assured, and Red Tractor certified, to assess each systems' impact across four areas: land use (representing biodiversity loss), greenhouse gas emissions, antibiotics use and animal welfare.



										      
         
        
        
        

      

																																	
Their study concludes that none of the farm types performed consistently well across all four areas--a finding that has important implications for increasingly climate conscious consumers, as well as farmers themselves.

However, there were individual farms that did perform well in all domains, including an indoor Red Tractor farm, an outdoor bred, indoor finished RSPCA assured farm and fully outdoor woodland farm. "Outliers like these show that trade-offs are not inevitable," said lead author Dr. Harriet Bartlett, Research Associate at the Smith School of Enterprise and the Environment, who was formerly at the University of Cambridge.

"Somewhat unexpectedly we found that a handful of farms perform far better than average across all four of our environmental and welfare measures," added senior author Andrew Balmford, Professor of Conservation Science at the University of Cambridge. However, none of the current label or assurance schemes predicted which farms these would be.

"The way we classify farm types and label pork isn't helpful for making informed decisions when it comes to buying more sustainable meat. Even more importantly, we aren't rewarding and incentivizing the best-performing farmers. Instead of focusing on farm types or practices, we need to focus on meaningful outcomes for people, the planet and the pigs--and assess, and reward farms based on these," said Bartlett.


																																						
    
     




																																			The findings also show that common assumptions around food labeling can be misplaced. For instance, Organic farming systems, which consumers might see as climate and environmentally friendly, have on average three times the CO2 output per kg of meat of more intensive Red Tractor or RSPCA assured systems and four times the land use.

However, these same system on average use almost 90 fewer antibiotic medicines, and result in improved animal welfare compared with production from Red tractor or RSPCA assured systems.

The way we classify livestock farms must be improved, Bartlett says, because livestock production is growing rapidly, especially pork production, which has quadrupled in the past 50 years and already accounts for 9% of greenhouse gas emissions from livestock. Pig farming also uses more antibiotics than any other livestock sector, and 8.5% of all arable land.

"Our findings show that mitigating the environmental impacts of livestock farming isn't a case of saying which farm type is the best," said Bartlett.

"There is substantial scope for improvement within types, and our current means of classification is not identifying the best farms for the planet and animals overall. Instead, we need to identify farms that successfully limit their impacts across all areas of societal concern, and understand, promote and incentivize their practices."


																																			The study reached its conclusions using data from 74 UK and 17 Brazilian breed-to-finish systems, each made up of 1-3 farms and representing the annual production of over 1.2 million pigs. It is published in the journal Nature Food.

"To the best of our knowledge, our dataset covers by far the largest and most diverse sample of pig production systems examined in any single study," said Bartlett.

James Wood, Professor of Equine and Farm Animal Science at the University of Cambridge, commented, "This important study identifies a key need to clarify what different farm labels should indicate to consumers; there is a pressing need to extend this work into other farming sectors. It also clearly demonstrates the critical importance that individual farmers play in promoting best practice across all farming systems."

"Trade-offs in the externalities of pig production are not inevitable" was authored by academics at the University of Oxford, University of Cambridge and the University of Sao Paulo.
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												Trade-offs in the externalities of pig production are not inevitable, Nature Food (2024). DOI: 10.1038/s43016-024-00921-2
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Scientists are grasping at straws while trying to protect infant corals from hungry fish
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                This July 26, 2023 image provided by phade(r) by WinCup, Inc., shows a "Coral Fort," made of biodegradable drinking straws that researchers are using to prevent laboratory-grown coral from becoming really expensive fish food, off the coast of Fort Lauderdale, Fla. Scientists around the world have been working for years to address the decline of coral reef populations. Just last summer, reef rescue groups in South Florida and the Florida Keys were trying to save coral from rising ocean temperatures. Credit: Chris Gug/phade by WinCup, Inc. via AP
            
        

    


South Florida researchers trying to prevent predatory fish from devouring laboratory-grown coral are grasping at biodegradable straws in an effort to restore what some call the rainforest of the sea.



										      
         
        
        
        

      

																																	
Scientists around the world have been working for years to address the decline of coral reef populations. Just last summer, reef rescue groups in South Florida and the Florida Keys were trying to save coral from rising ocean temperatures. Besides working to keep existing coral alive, researchers have also been growing new coral in labs and then placing them in the ocean.

But protecting the underwater ecosystem that maintains upwards of 25% of all marine species is not easy. Even more challenging is making sure that coral grown in a laboratory and placed into the ocean doesn't become expensive fish food.

Marine researcher Kyle Pisano said one problem is that predators like parrot fish attempt to bite and destroy the newly transplanted coral in areas like South Florida, leaving them with less than a 40% survival rate. With projects calling for thousands of coral to be planted over the next year and tens of thousands of coral to be planted over the next decade, the losses add up when coral pieces can cost more than $100 each.

Pisano and his partner, Kirk Dotson, have developed the Coral Fort, claiming the small biodegradable cage that's made in part with drinking straws boosts the survival rate of transplanted coral to over 90%.

"Parrot fish on the reef really, really enjoy biting a newly transplanted coral," Pisano said. "They treat it kind of like popcorn."


																																						
    
     




																																			Fortunately the fish eventually lose interest in the coral as it matures, but scientists need to protect the coral in the meantime. Stainless steel and PVC pipe barriers have been set up around transplanted coral in the past, but those barriers needed to be cleaned of algae growth and eventually removed.

Pisano had the idea of creating a protective barrier that would eventually dissolve, eliminating the need to maintain or remove it. He began conducting offshore experiments with biodegradable coral cages as part of a master's degree program at Nova Southeastern University. He used a substance called polyhydroxyalkanoate, a biopolymer derived from the fermentation of canola oil. PHA biodegrades in ocean, leaving only water and carbon dioxide. His findings were published last year.
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                This July 26, 2023 image provided by phade(r) by WinCup, Inc., shows a "Coral Fort," made of biodegradable drinking straws that researchers are using to prevent laboratory-grown coral from becoming really expensive fish food, off the coast of Fort Lauderdale, Fla. Scientists around the world have been working for years to address the decline of coral reef populations. Last summer, reef rescue groups in South Florida and the Florida Keys were trying to save coral from rising ocean temperatures. Credit: Chris Gug/phade by WinCup, Inc. via AP
            
        

    



The coral cage consists of a limestone disc surrounded by eight vertical phade brand drinking straws, made by Atlanta-based WinCup Inc. The device doesn't have a top, Pisano said, because the juvenile coral needs sunlight and the parrot fish don't generally want to position themselves facing downward to eat.

Dotson, a retired aerospace engineer, met Pisano through his professor at Nova Southeastern, and the two formed Reef Fortify Inc. to further develop and market the patent-pending Coral Fort. The first batch of cages were priced at $12 each, but Pisano and Dotson believe that could change as production scales up.


																																			Early prototypes of the cage made from phade's standard drinking straws were able to protect the coral for about two months before dissolving in the ocean, but that wasn't quite long enough to outlast the interest of parrot fish. When Pisano and Dotson reached out to phade for help, the company assured them that it could make virtually any custom shape from its biodegradable PHA material.

"But it's turning out that the boba straws, straight out of the box, work just fine," Dotson said.

Boba straws are wider and thicker than normal drinking straws. They're used for a tea-based drink that includes tapioca balls at the bottom of the cup. For Pisano and Dotson, that extra thickness means the straws last just long enough to protect the growing coral before harmlessly disappearing.

Reef Fortify is hoping to work with reef restoration projects all over the world. The Coral Forts already already being used by researchers at Nova Southeastern and the University of Miami, as well as Hawaii's Division of Aquatic Resources.

Rich Karp, a coral researcher at the University of Miami, said they've been using the Coral Forts for about a month. He pointed out that doing any work underwater takes a great deal of time and effort, so having a protective cage that dissolves when it's no longer needed basically cuts their work in half.

"Simply caging corals and then removing the cages later, that's two times the amount of work, two times the amount of bottom time," Karp said. "And it's not really scalable."

Experts say coral reefs are a significant part of the oceanic ecosystem. They occupy less than 1% of the ocean worldwide but provide food and shelter to nearly 25 percent of sea life. Coral reefs also help to protect humans and their homes along the coastline from storm surges during hurricanes.
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Scientists create octopus survival guide to minimize impacts of fishing
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                Southern Keeled Octopus hatchling, a study species for the aging guide. Credit: Erica Durante
            
        

    


Octopuses have been around for hundreds of millions of years, but did you know that most only live for a few years, dying soon after mating or laying eggs? Until now that hasn't been a problem, but octopus catches have doubled in recent decades as the world strives to meet the nutritional demands of a rising global population.



										      
         
        
        
        

      

																																	How do we ensure octopus fisheries remain sustainable, protecting the longevity of this ancient animal while guaranteeing the world doesn't go hungry? An accurate, reliable, cost-effective and easy-to-use method to determine an octopus's age and estimate how fast they grow and reproduce is a good starting point.

A team of Australian scientists has now developed the world's first step-by-step practical guide to aging octopus, published in the Marine and Freshwater Research Journal.

Using growth rings on octopuses' beaks and stylets (internal shells near their gills) to validate their age, University of South Australia marine scientists have created a practical aging tool for people managing and assessing octopus fisheries.

"Over the past 30 years, various studies have explored different methods to age octopus, but only a small number of researchers worldwide have the hands-on knowledge to execute these methods in the laboratory," says UniSA marine ecologist Dr. Zoe Doubleday.

"It's critical that we don't lose this practical scientific knowledge because by determining their age, we can understand the impact of different rates of fishing on the population."

The guide was developed by UniSA Ph.D. student Erica Durante and research assistant Louise Hosking under the supervision of Dr. Doubleday. It formed part of a larger study led by Dr. Karina Hall of NSW Department of Primary Industries.


																																						
    
     




																																			"Understanding an octopus's age helps to keep fisheries sustainable," Durante says. "If you know a species' age, you can estimate how fast they grow and reproduce and how much you can catch to keep a fishery sustainable."

"Age data also tells us how long it takes for an animal to mature, so you don't end up fishing out immature octopus before they breed. Age is also important for the general conservation and management of a species, whether it is fished or not."

Many species of animals are aged by counting growth rings in their tissues (similar to tree rings), although it's a little trickier with octopus because their rings represent days, not years, and methods need to be customized for each species.

An estimated 400,000 octopus are harvested from around 90 countries annually and this number is expected to increase, putting pressure on octopus stocks worldwide.

"By publishing this guide and making the knowledge accessible to anyone, we can help keep fisheries sustainable and ensure this incredible animal continues to survive and thrive," Dr. Doubleday says.


																																																					
																				
																						More information:
												A step-by-step guide to ageing octopus,Marine and Freshwater Research Journal. DOI: 10.1071/MF23159
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The end of the reproductive period, when flowers and fruits are produced, is a crucial moment in plants' life cycles. However, the factors that control this process must be better understood.



										      
         
        
        
        

      

																																	
A research team led by the Research Institute for Plant Molecular and Cellular Biology (IBMCP), a joint center of the Consejo Superior de Investigaciones Cientificas (Spanish National Research Council; CSIC) and the Universitat Politecnica de Valencia (UPV), has found that a gene called FUL controls the duration of the reproductive phase in crops such as peas. This gene could be used as a biotechnological tool to prolong this phase, thus increasing the production of fruits and seeds in peas and other legumes such as chickpeas, lentils, or beans.

The work has been published in the Proceedings of the National Academy of Sciences (PNAS).

Annual plants have only one reproductive season, producing flowers and fruits. Scientists are looking for genetic factors that cause plants to stop flowering to control the length of their reproductive phase. A few years ago, the group led by Cristina Ferrandiz, a CSIC research professor at the IBMCP, identified a gene called FUL (FRUITFULL) as an important regulator of the flowering stops.

"The first studies were conducted only in Arabidopsis, a laboratory plant of no agronomic interest," Ferrandiz recalls. "We wanted to know if this function of FUL was the same in other species, especially crop species, and if we could use this knowledge to generate plants that produce flowers and fruits for longer, and therefore have a higher yield," she summarizes.

To this end, the team led by CSIC researcher Francisco Madueno at the IBMCP, and including French and Canadian scientists, studied the role of the FUL gene in pea plants, a legume with high nutritional value.

"We have seen that mutations that lead to a loss of function of the FUL genes in peas cause the plants to produce flowers, and consequently fruits, for much longer. This tells us that FUL controls the duration of the reproductive phase not only in the laboratory plant Arabidopsis but also in other species, including crop plants," explains Ferrandiz.

"The prolonged flower and fruit production means that in certain pea varieties, mutations in the FUL genes can double the seed production, with identical nutritional characteristics to non-mutant plants, both in the greenhouse and the field," she says.


																																						
    
     




																																			Mutants generated by classical methods

The research's authors emphasize that to obtain the mutations in the FUL genes analyzed, they used mutant banks obtained by classical methods without generating transgenic plants.

As a result, "the method for obtaining new plant varieties can be based on traditional mutagenesis, as used today and in this study, or on gene editing using CRISPR, the most promising and powerful tool for precision agriculture in the near future," says Madueno.

"The potential application of these results is to use the FRUITFULL genes as a biotechnological tool to improve the yield of leguminous crops. The most significant increase in seed yield has been observed in medium-yielding pea varieties. In contrast, in high-yielding varieties, which already have a very high yield, the effect of mutations in the FUL genes is small," says Ferrandiz.

For the IBMCP researchers, the FRUITFULL genes could be beneficial to quickly and directly improve legume varieties. They are very valuable because they have interesting characteristics, such as high resistance to pathogens or drought, but are currently not used because of their low yields.

"Mutating the FUL genes in these varieties would most likely also make them high-yielding and useful for agriculture. This could be very important given the challenges we face in the context of the climate crisis and the need to develop varieties that can better withstand it," the researchers say.



																																																					
																				
																						More information:
												Irene Martinez-Fernandez et al, Analysis of pea mutants reveals the conserved role of FRUITFULL controlling the end of flowering and its potential to boost yield, Proceedings of the National Academy of Sciences (2024). DOI: 10.1073/pnas.2321975121
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      Technology

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


      
        Wake-up call: Reducing road accidents with customized driver alerts
        EU researchers are coming up with advanced technologies to spot early signs of fatigue and erratic behavior in people behind the wheel.

      

      
        Aston Martin to make petrol cars 'for as long as allowed'
        British luxury carmaker Aston Martin Lagonda will continue to produce traditional combustion-engine vehicles for as long as legally possible, its boss told UK media this week.

      

      
        Engineers quicken the response time for robots to react to human conversation
        Talking to a robot often feels stilted or delayed, thanks to computer software trying to keep up with the conversation. However, new research from the University of Waterloo has improved the ability for humans to communicate naturally with humanoid robots.

      

      
        Amazon adds Andrew Ng, a leading voice in artificial intelligence, to its board of directors
        Amazon is adding artificial intelligence visionary Andrew Ng to its board of directors, a move that comes amid intense AI competition among startups and big technology companies.

      

      
        Premier League to use semi-automated offside technology from next season
        The Premier League will use AI-based player tracking technology to make offside calls from next season in a move that should reduce the time it takes officials to reach their decisions.

      

      
        Smart droplets: Elevating tiny tech with a liquid metal signal-switching mechanism
        A new methodology developed by scientists from Japan allows for the precise activation of integrated sensors by manipulating the droplets' locations, thus detecting capacitance changes to estimate their positions without the need for visual confirmation. Such a strategy is invaluable in scenarios such as internal body examinations, where direct visibility is obstructed, where it outperforms conventional techniques by ensuring meticulous control over the droplets' maneuvers.

      

      
        Researchers show electrical pulses can control thermal resistance in devices
        Controlling heat flow is key to enhancing performance in a wide variety of systems. In electronic devices, such as mobile phones or any type of processor, overheating decreases their performance and reduces their lifetime. All these technologies are based on materials with a certain resistance to the heat that flows through them.

      

      
        New open-source generative machine learning model simulates future energy-climate impacts
        As countries worldwide transition to more wind and solar generation and electrify energy end uses, societies are becoming more intertwined with weather conditions. Meanwhile, the climate is rapidly changing and making extreme weather events the "new normal."

      

      
        Adding a telescopic leg beneath a quadcopter to create a hopping drone
        A team of biomedical, mechanical, and aerospace engineers from City University of Hong Kong and Hong Kong University of Science and Technology has developed a hopping robot by attaching a spring-loaded telescopic leg to the underside of a quadcopter. Their paper is published in the journal Science Robotics.

      

      
        Tiny AI-trained robots demonstrate remarkable soccer skills
        A team of AI specialists at Google's DeepMind has used machine learning to teach tiny robots to play soccer. They describe the process for developing the robots in Science Robotics.

      

      
        Discovery brings all-solid-state sodium batteries closer to practical use
        The pursuit of greener energy also requires efficient rechargeable batteries to store that energy. While lithium-ion batteries are currently the most widely used, all-solid-state sodium batteries are attracting attention as sodium is far more plentiful than lithium. This should make sodium batteries less expensive, and solid-state batteries are thought to be safer, but processing issues mean mass production has been difficult.

      

      
        Meta turns to AI to protect minors from 'sextortion' on Instagram
        Meta said on Thursday it was developing new tools to protect teenage users from "sextortion" scams on its Instagram platform, which has been accused by US politicians of damaging the mental health of youngsters.

      

      
        Bitcoin miners face survival test in 'halving'
        Miners of bitcoin will soon face a halving of the reward for operating the most popular cryptocurrency, in a pivotal event that is a test of survival, industry commentators say.

      

      
        Bumpy ride for electric cars in Europe
        Electric cars are a key part of Europe's green transition plans but the road ahead remains littered with obstacles with 10 years to go before a crucial milestone.

      

      
        Agency probes Philadelphia fatal crash involving Ford that may have been running on automated system
        The National Transportation Safety Board is investigating a March crash near Philadelphia that killed two people and involved a Ford electric vehicle that may have been operating on a partially automated driving system.

      

      
        Researcher: The quantum computer doesn't exist yet, but we are better understanding what problems it can solve
        How do we know what a quantum computer is good for when it hasn't been built yet? That's what Ph.D. candidate Casper Gyurik investigated by combining two terms you often hear: quantum computing and machine learning.

      

      
        Enhancing radiative cooling with aperture mirror structures
        In a world where rising temperatures increase the demand for cooling, traditional air conditioning (AC) systems contribute significantly to global energy consumption. They also heat Earth overall: to cool down a certain volume of space (e.g., a room), AC systems typically dump heat nearby (e.g., outside the house). Seeking sustainable alternatives, researchers have turned to radiative cooling--a passive, zero-energy cooling method. Radiative cooling irreversibly removes heat to outer space, so fro...

      

      
        The paradoxical role of 'humanness' in aggression toward conversational agents
        Virtual assistants, so-called chatbots, have become an integral part of many company websites and are playing an increasingly important corporate role. A study by TU Dresden published in the Journal of Management Information Systems has investigated whether errors made by chatbots lead to aggressive behavior among their users and what influence users' perceived humanness of the virtual assistants has on their reactions.

      

      
        New model better predicts our daily travel choices
        An EPFL engineer has developed a forecasting model that factors in not just our commuting habits, but also our activities during the day. Her flexible approach incorporates the idea of trade-offs in order to deliver more realistic predictions.

      

      
        New 3D-printing method makes printing objects more affordable and eco-friendly
        University of Florida engineers have developed a method for 3D printing called vapor-induced phase-separation 3D printing, or VIPS-3DP, to create single-material as well as multi-material objects. The discovery has the potential to advance the world of additive manufacturing.

      

      
        Advancing brain-inspired computing with hybrid neural networks
        The human brain, with its remarkable general intelligence and exceptional efficiency in power consumption, serves as a constant inspiration and aspiration for the field of artificial intelligence. Drawing insights from the brain's fundamental structure and information processing mechanisms, brain-inspired computing has emerged as a new computational paradigm, poised to steer artificial intelligence from specialized domains towards broader applications in general intelligence.

      

      
        Why won't some people use a smartphone? And is that difficult?
        In a world where more and more services and social interaction are based on mobile apps, a smartphone has become close to a necessity. Despite this, some people avoid smartphones and instead use a dumbphone--a traditional mobile phone or a reduced-feature designer phone.

      

      
        AI-powered 'sonar' on smartglasses tracks gaze, facial expressions
        Cornell University researchers have developed two technologies that track a person's gaze and facial expressions through sonar-like sensing. The technology is small enough to fit on commercial smartglasses or virtual reality or augmented reality headsets yet consumes significantly less power than similar tools using cameras.

      

      
        How can humans and machines work in harmony? Through collaboration, says supply chain expert
        There's a quote Nada Sanders, a Northeastern distinguished professor of supply chain management, likes to share when discussing the collision of artificial intelligence and enterprise.
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EU researchers are coming up with advanced technologies to spot early signs of fatigue and erratic behavior in people behind the wheel.


                                        
                                              
                                        
                                                                                                                                    
When Carlo Polidori is driving and starts rubbing the back of his neck, he knows it's probably time to take a break. The act is a sign that he's getting tired behind the wheel.

Polidori, who is president of the Italian Association of Road Safety Professionals, drove for decades without being aware of his habit. He spotted it in 2022 when joining an EU project to come up with an advanced electronic device that can check people's driving performance.

Drowsy signs

"Before, I had no idea that this was an indicator I'm getting fatigued," said Polidori, whose association--also known as AIPSS--promotes best practices in the field of road safety.

AIPSS is part of a research project that received EU funding to develop a better way for detecting the onset of mental and physical fatigue in drivers. Called FITDRIVE, the project runs for three and a half years until the end of February 2025.

The FITDRIVE team, led by the ITCL Technology Center in Spain, is building technology integrated into the car's software that will send customized alerts to drivers when they should pay more attention to the road or even take a break.

"We observe the physiological status of a driver," said Polidori. "We look at when a driver is fit to drive and take action when they're not."

While existing technology in the field can send alerts when people stray from a lane or drive erratically, it is mostly onboard software that isn't customized for each driver.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Road tests

Driver fatigue is a contributing factor in 15% to 20% of serious road crashes, the European Road Safety Observatory said in a 2021 report.

Around 20 400 people were killed in road accidents in the EU in 2023, according to the European Commission. While the figure represented a 1% decline compared with 2022, the Commission said too few EU countries were on track to meet a target of halving road deaths by 2030.

FITDRIVE is among a number of EU projects finding ways to bring down the number of road fatalities in Europe. Researchers believe that, with the right technology, people can be prodded into driving more safely.

The research challenge starts with the basics: knowing when exactly a driver is becoming tired. The FITDRIVE team is collecting this data through tests on groups of volunteers.

So far, the volunteers have driven a car simulator and ridden around on closed-off tracks in Italy and Spain under various weather conditions. Those tests took place in 2023.

Before the project wraps up, the plan is to conduct real-world tests in Ireland, Italy and Spain.

The information collected during the first two sets of tests came from cameras watching the drivers' faces and headsets to monitor brain waves.

The data will feed into an algorithm that, combined with an electronic bracelet, can detect when a driver is getting tired. The bracelet will monitor things like heart rate, arm-movement patterns and perspiration to note when a driver is becoming weary.

The algorithm will keep learning and adapting itself to each individual driver.

The system fine-tunes itself by continuously collecting data to build up a picture of each driver and assess risks during a particular driving session. In this way, it can detect individual cues of tiredness--such as when Polidori touches the back of his neck.

"That's the big difference from existing systems to spot fatigue," he said. "This system customizes itself for each driver. It can advise them of issues before they themselves realize it."


                                                                                                                                            System upgrade

The current technologies that can recognize when a person is driving erratically or swerving from a lane are based on tests carried out on large numbers of volunteers and feature a one-size-fits-all algorithm for drivers.

Because everyone has a different driving style, these methods aren't always accurate enough.

The project has 10 partners from seven countries including France, Germany, Spain and Sweden. Among the participants is Advanticsys, a Spanish company that specializes in sensors and software, and the European Driving Schools Association.

The FITDRIVE technology might even be useful in self-driving cars, which for the foreseeable future will require passengers to supervise operations and be ready to take control if necessary.

For that to happen, a person in the vehicle needs to be alert at key moments rather than sleeping or reading. A system like FITDRIVE's could be used in self-driving cars to monitor people inside and make sure they are alert enough to intervene.

Safer hauling

Helping to ensure that drivers of heavy-duty vehicles stay alert behind the wheel was the focus of another EU-funded project.

Called i-DREAMS, it wrapped up in April 2023 after four years and came up with a way to notify lorry drivers when they started driving in unsafe ways. Heavy-duty vehicles accounted for 14% of all road fatalities in the EU in 2020.

The project brought together 13 partners from eight countries including Austria, Belgium, Greece, the Netherlands and Slovenia. It carried out tests on 600 drivers at sites in five nations.

Using data from the vehicles, the driver and the surrounding environment, the project team created a statistical measure of when a driver was in control and, if not, sent the person an audio alert via a smartphone app.

When a person drove too closely to the vehicle in front, particularly when the road was wet, a signal would be sent.

The app can also coach drivers to do better. During the project, points were awarded to test drivers based on how well they drove.

"The audio signals improved driving quality of test drivers," said Tom Brijs, who led i-DREAMS and is a professor in the department of traffic engineering at Hasselt University in Belgium. "Driving quality improved even further for those drivers who were coached in the app."

Insurance guarantee

The app is already being used by some businesses.

For example, an insurance company uses the app to monitor its insured lorry drivers--particularly at hauliers with poor reputations, according to Brijs.

Some companies, especially those with higher-than-average accident rates, have less access to affordable insurance.

The i-DREAMS app enables such hauliers to get insurance as long as all their drivers use the app.

Car manufacturers might also use this technology in future to check whether drivers using cruise control are really paying attention, particularly in dangerous conditions.

"We need to nudge the driver to drive more safely, particularly now that cars are becoming partly autonomous," Brijs said.
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Aston Martin to make petrol cars 'for as long as allowed'
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                The plan to stick with internal combustion engines as long as possible follows the announcement of a delay in Aston Martin's first electric vehicle hitting the road.
            
        

    


British luxury carmaker Aston Martin Lagonda will continue to produce traditional combustion-engine vehicles for as long as legally possible, its boss told UK media this week.


                                        
                                              
                                        
                                                                                    "For as long as we're allowed to make ICE (internal combustion engine) cars, we'll make them. I think there will always be demand, even if it's small," Chairman Lawrence Stroll told reporters on Wednesday in comments confirmed to AFP on Thursday.

The remarks come after Aston Martin in February delayed the launch of its first electric vehicle by one year until 2026, and with deliveries due in 2027.

The delay came after Britain last year pushed back its planned ban on the sale of high-polluting petrol and diesel cars from 2030 to 2035.

That still means however that the country's car manufacturing sector must switch to producing fully-electric vehicles, as part of the UK government's overall goal to reach net zero carbon emissions by 2050 and help tackle climate change.

Stroll also signaled that Aston Martin will ramp up investment for plug-in hybrid vehicles to sell until the mid-2030s, ahead of the introduction of an outright ban on combustion-engine cars.

The remarks came one month after Aston Martin Lagonda appointed Adrian Hallmark as its new chief executive, poaching him from German-owned peer Bentley where he stepped down as CEO.

Hallmark will take the wheel at Aston Martin by October 1, replacing Italian national Amedeo Felisa, who since May 2022 has helped steer around performance at the brand.

The Briton will be the fourth chief executive in as many years at Aston, beloved by fictional British spy James Bond.
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Engineers quicken the response time for robots to react to human conversation

									    

    
        
            [image: Engineers quicken the response time for robots to react to human conversation]
             
                Microphone setup on REEM-C. Credit: PLOS ONE (2024). DOI: 10.1371/journal.pone.0296452
            
        

    


Talking to a robot often feels stilted or delayed, thanks to computer software trying to keep up with the conversation. However, new research from the University of Waterloo has improved the ability for humans to communicate naturally with humanoid robots.


                                        
                                              
                                        
                                                                                                                                    
Waterloo researchers were able to solve how a humanoid robot can identify the direction where human speech was coming from, re-orient itself to track that voice to create a more realistic conversation and speed up its reaction time to communicate back with its human counterpart.

"Creating more natural conversations with humanoid robots is an interesting challenge because speech is so key to our social interactions," said Ewen MacDonald, a professor in Waterloo's Department of Systems Design Engineering and a member of the research team.



    
    
    
        
        
    
         
             
         

        Credit: University of Waterloo
  

The research team built a hearing system for a humanoid robot using two microphones where a human's ears would typically sit to help generate an estimate of the direction in which audio sounds were coming from. Sounds produced by humans and other acoustic sources are reflected by surfaces such as objects or walls.

A signal processing pipeline is needed to account for these reflections as they could incorrectly fool the humanoid robots on where the sound is coming from. For a robot to react as quickly as a human would sonically, the robot's computer needs to generate that estimated location extremely quickly.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Waterloo's research develops a framework that can optimize the robot's processing speed and characterize different sounds based on overall performance and latency. Testing on the humanoid robot used the framework with recordings in a variety of acoustic environments.



    
        
            [image: How to have a more natural conversation with a robot]
             
                Example of two simulated microphone signals. Visualization of the signals y1 (blue) and y2 (orange). Credit: PLOS ONE (2024). DOI: 10.1371/journal.pone.0296452
            
        

    



Pranav Barot, a graduate student in Systems Design who worked on the research paper, said the team was motivated by the desire to test the capabilities of humanoid robots being able to listen and interact with humans in real-time. One major challenge of the research was testing how the robot reorients itself to hear humans in large, loud, or crowded spaces.

"The implications of this research are important in any scenario or environment where humanoid robots will work together with human beings, both in social robotic situations or where humans and robots are working together," said Barot.

The research is published in the journal PLOS ONE.
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												Pranav Barot et al, Estimating speaker direction on a humanoid robot with binaural acoustic signals, PLOS ONE (2024). DOI: 10.1371/journal.pone.0296452
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Amazon adds Andrew Ng, a leading voice in artificial intelligence, to its board of directors

                                        by The Associated Press                                                                                                                    
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                In this Friday, July 14, 2017, file photo, computer scientist Andrew Ng poses at his office in Palo Alto, Calif. Amazon announced Thursday, April 11, 2024, that it added artificial intelligence visionary Andrew Ng to its board of directors amid intense AI competition among startups and big technology companies. Credit: AP Photo/Eric Risberg, File
            
        

    


Amazon is adding artificial intelligence visionary Andrew Ng to its board of directors, a move that comes amid intense AI competition among startups and big technology companies.


                                        
                                              
                                        
                                                                                    The Seattle company said Thursday that Ng, a managing director at the Palo Alto, California-based AI Fund, will replace a seat vacated by Judy McGrath, a former CEO of MTV who told Amazon she won't run for reelection.

Ng's AI Fund, which he founded in 2017, invests in entrepreneurs building artificial intelligence companies. Previously, he led AI teams at the Chinese tech company Baidu and Google, where the team he oversaw taught a computer system to recognize cats in YouTube videos without ever being taught what a cat was.

Ng's addition to the board comes as Amazon, like other tech companies, makes massive investments in generative artificial intelligence. The company has invested $4 billion in the San Francisco-based startup Anthropic, which is partnering with Amazon to develop so-called foundation models that underpin generative AI technologies. In the past year, Amazon also rolled out a chatbot for businesses called Q and a generative-AI powered shopping assistant named Rufus.

In an annual shareholder letter released Thursday, Amazon CEO Andy Jassy suggested generative AI could be the next big pillar of Amazon's business, joining the company's prominent online marketplace, Prime subscription program and its cloud computing unit, AWS. Jassy wrote that generative AI may be the largest technological transformation since cloud computing, and "perhaps since the internet."

Meanwhile, other Amazon innovations have encountered some hiccups. The company said last week it was pulling its Just Walk Out technology from Amazon Fresh stores in the U.S. after receiving some customer feedback. Amazon said it was replacing the technology, which allows customers to skip the checkout line, with smart carts that would allow them still to do that but also see their spending in real time.
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Premier League to use semi-automated offside technology from next season

                                        by Steve Douglas                                                                                                                    

                                    
									    

    
        
            [image: Premier League to use semi-automated offside technology from next season]
             
                Liverpool's Luis Diaz, centre, celebrates after scoring the opening goal during the English Premier League soccer match between Manchester United and Liverpool at the Old Trafford stadium in Manchester, England, Sunday, April 7, 2024. Credit: AP Photo/Dave Thompson
            
        

    


The Premier League will use AI-based player tracking technology to make offside calls from next season in a move that should reduce the time it takes officials to reach their decisions.


                                        
                                              
                                        
                                                                                    England's top-division clubs announced Thursday they reached a unanimous decision on the introduction of semi-automated offside technology, saying the new system is set to be launched during the first half of the season.

"The technology will provide quicker and consistent placement of the virtual offside line, based on optical player tracking," the league said, "and will produce high-quality broadcast graphics to ensure an enhanced in-stadium and broadcast experience for supporters."

Semi-automated offside technology was used at a World Cup for the first time in Qatar in 2022. For that tournament, there was a sensor in the ball to track its acceleration but that won't be the case in the Premier League, which looks set to be more aligned with the system used by UEFA in the Champions League.

The Premier League is due to announce more details on the exact nature of the offside technology that will be used once contracts are signed. Extensive testing and analysis have been conducted this season.

Semi-automated offside technology is already in use in Italy's Serie A.

Multiple cameras will track player movements and record data points on parts of the body that are relevant for an offside decision. Data is processed with artificial intelligence to create a 3D offside line that is alerted to the team of VAR officials.

It is expected to take an average of around 30 seconds off the length of time it currently takes VAR officials to come to a decision manually, and improve confidence in decision-making after some high-profile mistakes.

The manual system will be available as a backup in the event of a failure of the semi-automated technology.
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Smart droplets: Elevating tiny tech with a liquid metal signal-switching mechanism

									    

    
        
            [image: Smart droplets: elevating tiny tech with liquid metal magic]
             
                a Schematic top view, b side view, and c bottom view of the switching mechanism. d Equivalent circuit of the SSM. We connected the sensors and signal electrodes to serially arranged electrodes. Credit: Credit: Microsystems & Nanoengineering (2024). DOI: 10.1038/s41378-024-00652-1
            
        

    


A new methodology developed by scientists from Japan allows for the precise activation of integrated sensors by manipulating the droplets' locations, thus detecting capacitance changes to estimate their positions without the need for visual confirmation. Such a strategy is invaluable in scenarios such as internal body examinations, where direct visibility is obstructed, where it outperforms conventional techniques by ensuring meticulous control over the droplets' maneuvers.


                                        
                                              
                                        
                                                                                    
These droplets effectively act as switches, modulating the sensors' states, while the system's capacity to interpret the electrical signal variations induced by the droplets' motion facilitates the tracking of their unseen positions and actions.

Shinji Bono, the project's lead scientist, stated, "Our liquid metal droplet-based mechanism not only streamlines device architecture but also introduces a non-toxic alternative to mercury, broadening the horizons for its application in medical and environmental fields."

This innovative signal-switching mechanism harbors immense potential for enhancing multisensing systems, especially in environments where visibility is limited. It enables the selective extraction and retrieval of data from integrated sensors, paving the way toward more advanced monitoring and diagnostic apparatuses. Such technologies are particularly pivotal in the realm of medical devices, where the emphasis on minimally invasive procedures is ever-growing.

The findings are published in the journal Microsystems & Nanoengineering.
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Researchers show electrical pulses can control thermal resistance in devices

                                        by                                         Center for Research in Biological Chemistry and Molecular Materials (CiQUS)                                    

                                    
									    

    
        
            [image: Thermal resistance, controlled by means of electrical pulses]
             
                Oxygen vacancies can be controlled by an electric field in oxides, inducing large changes in the thermal conductivity. Credit: ACS Appl. Mater. Interfaces 2024, 16, 12, 15043-15049
            
        

    


Controlling heat flow is key to enhancing performance in a wide variety of systems. In electronic devices, such as mobile phones or any type of processor, overheating decreases their performance and reduces their lifetime. All these technologies are based on materials with a certain resistance to the heat that flows through them.


                                        
                                              
                                        
                                                                                    
Researchers at the Center for Research in Biological Chemistry and Molecular Materials (CiQUS) found that this thermal resistance in devices can be modulated by applying the appropriate voltage. The work is published in the journal ACS Applied Materials & Interfaces. Led by Rafael Ramos and Francisco Rivadulla, their findings pave the way for the design of thermal regulators and more efficient and sustainable technologies.

The development of new functional materials with tunable thermal conductivity offers solutions to challenges such as heat dissipation in electronic components. Among these devices of interest are memristors, a component with resistive switching effect: when an electric field is applied, the material can reversibly alternate between different levels of electrical resistance.

In the new study, the researchers showed that alongside electrical resistive switching, a thermal resistive switching effect also occurs at the metal-oxide interface of the material, due to the accumulation of oxygen ions. This alteration in heat flow resistance can be modulated by around 20% at room temperature.

"Oxides are materials with thermal resistance highly sensitive to oxygen concentration, so by inducing a displacement of these ions when an electric field is applied, we modify their thermal properties," explains Victor Alvarez, a Ph.D. candidate at CiQUS and the study's lead author.

"Depending on the resistive state of the device, we've achieved a reversible increase or decrease in thermal conductivity with an electric field."

The research is part of the MEMTHERM project and aims to develop new thermoregulators based on controlling ion movement in dielectric oxides.
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												Victor Alvarez-Martinez et al, Interfacial Thermal Resistive Switching in (Pt,Cr)/SrTiO3 Devices, ACS Applied Materials & Interfaces (2024). DOI: 10.1021/acsami.3c19285
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                Illustration of the Sup3rCC data on 22 August 2050. Credit: Nature Energy (2024). DOI: 10.1038/s41560-024-01507-9
            
        

    


As countries worldwide transition to more wind and solar generation and electrify energy end uses, societies are becoming more intertwined with weather conditions. Meanwhile, the climate is rapidly changing and making extreme weather events the "new normal."


                                        
                                              
                                        
                                                                                                                                    
Energy system planners and operators need detailed, high-resolution data projected into the future to understand how climate change will impact wind and solar generation, electricity demand, and other weather-dependent energy variables. Available data show that climate change will likely increase energy demand, but there are very few high-resolution resources to quantify these impacts.

"We envision a future where all or nearly all electricity demand is met by renewable energy sources," said Grant Buster, data scientist at the U.S. Department of Energy's National Renewable Energy Laboratory (NREL). "We need to understand how renewable resources like wind or solar might be impacted by climate change and how those resources will be able to meet our energy needs in the future."

That is exactly why Grant Buster, Brandon Benton, Andrew Glaws, and Ryan King at NREL developed Super-Resolution for Renewable Energy Resource Data with Climate Change Impacts, or Sup3rCC (pronounced "super-c-c"), which was highlighted in a Nature Energy journal article.

Sup3rCC is an open-source model that uses generative machine learning to produce state-of-the-art downscaled future climate data sets that are available to the public at no cost. Downscaled climate data is necessary to understand the impacts of climate change on local wind and solar resources and energy demand.

There are a multitude of existing downscaling methods, but they all have trade-offs in resolution, computational costs, and physical constraints in space and time. Sup3rCC represents a new field of generative machine learning methods that can produce physically realistic high-resolution data 40 times faster than traditional dynamical downscaling methods.

"Sup3rCC will change the way we study and plan future energy systems," said Dan Bilello, director of the Strategic Energy Analysis Center at NREL. "The tool produces foundational climate data that can be plugged into energy system models and provide much-needed insights for decision makers who are responsible for keeping the lights on."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Overcoming the energy-climate disconnect

Energy system research and climate research have traditionally been siloed for several reasons. The resolution of traditional global climate models is too coarse across both time and space for most energy system models, and enhancing the resolution is computationally expensive.

Global climate models also do not always generate or save outputs that are required to model renewable energy generation. Plus, existing publicly available global climate model data sets are not commonly connected to the data pipelines and software used in energy system research.



    
    
    
        
        
    
            
            Future wind, solar, and temperature data output from a traditional global climate model (left) versus output from Sup3rCC (right) shows the stark contrast in resolution. Credit: Grant Buster, NREL
  

Because of these persistent challenges, most energy system planners have relied on historical high-resolution wind, solar, and temperature data to model electricity generation and demand. But ignoring future climate conditions can be risky when it comes to planning a reliable energy system, which has been underscored by recent weather-related blackouts in California and Texas.

A growing community of modelers and analysts at NREL are working to overcome the energy-climate disconnect.

"Climate science is a complex field with massive amounts of data, huge uncertainties, and not a lot of resources on how the information can or should be applied to other fields of study," Buster said. "At NREL, we aim to bring the energy and climate modeling communities together to effectively and appropriately use climate information to guide energy system design and operation."

Sup3rCC was created through a partnership between energy analysts and computational scientists at NREL to better incorporate multi-decadal changes in climate and meteorological variability in energy systems modeling. "This work bridges the gap between energy system and climate research communities to significantly advance the developing field of energy-climate research," Bilello said.


                                                                                                                                            Leveraging the power of artificial intelligence

Sup3rCC overcomes the computational challenges of traditional dynamical downscaling techniques by leveraging the power of recent advances in a generative machine learning technique called generative adversarial networks (GANS).

"Generative machine learning is the cornerstone technology at the heart of our super-resolution approach," said Ryan King, computational researcher at NREL and co-developer of Sup3rCC. "It would be impossible for us to produce these analyses without machine learning."

Sup3rCC learns physical characteristics of nature and the atmosphere by studying NREL's historical high-resolution data sets, including the National Solar Radiation Database and the Wind Integration National Dataset Toolkit. The model then injects physically realistic small-scale information that it has learned from the data sets into the coarse future outputs from global climate models.

As a result, Sup3rCC generates highly detailed temperature, humidity, wind speed, and solar irradiance data based on the latest state-of-the-art future climate projections. Sup3rCC outputs can then be used to study future renewable energy power generation, changes in energy demand, and impacts to power system operations. The initial Sup3rCC data set includes data from 2015 to 2059 for the contiguous United States, and additional data sets will be released in the coming years.

"Our super-resolution work is unique in that we enhance the spatial and temporal resolution simultaneously and inject far more information than ever before," King said. "Sup3rCC preserves the large-scale trajectories of climate simulations, while endowing them with realistic small-scale features that are crucial for accurate renewable energy resource assessments and load forecasting."
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                Sup3rCC is changing the way we conduct integrated energy system planning. Credit: Joe DelNero, NREL
            
        

    



Sup3rCC increases the spatial resolution of global climate models by 25 times in each horizontal direction and the temporal resolution by 24 times--representing a 15,000-fold increase in the total amount of data. The model can do this process 40 times faster than traditional dynamical downscaling models so energy system planners and operators can get straight to planning at large scales.

It will allow researchers at NREL and beyond to investigate weather events like future heat waves and the interplay between the electrical grid and renewable energy generation.

"Our approach dramatically reduces the computational cost of generating high spatial and temporal resolution data by several orders of magnitude," King said. "This allows us to consider changes in renewable resources and electrical demand in a multitude of future climate scenarios across multiple decades, which is critical for planning future energy systems."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Super data underpins bigger, better studies

The Sup3rCC data sets join a family of high-resolution data at NREL that have enabled a massive uptick in large-scale renewable energy studies. Outputs from Sup3rCC are compatible with NREL's Renewable Energy Potential (reV) Model to study wind and solar generation and interoperate with a whole suite of NREL modeling tools. Users can access Sup3rCC data on Amazon Web Services and run reV in the cloud from their own desktop to see how wind and solar generation, capacity, and system cost change under different climate scenarios.

The success of Sup3rCC and many other high-impact, data-driven NREL projects is made possible by the collaboration between two different centers that combined key NREL strengths in analysis and computing.

NREL's Strategic Energy Analysis Center is at the forefront of developing data architecture and software solutions needed to power some of the laboratory's most high-profile, data-intensive studies like the Los Angeles 100% Renewable Energy Study, the Puerto Rico Grid Resilience and Transitions to 100% Renewable Energy Study, and the National Transmission Planning Study. The advanced data solutions are making energy data more accessible, usable, and actionable for NREL researchers and engineers and beyond.

These advanced data solutions would also not be possible without NREL's Computational Science Center, which uses computational methods to develop groundbreaking, cross-disciplinary data acquisition and analysis.


                                                                                                                                            For example, in the LA100 study, a multidisciplinary team of dozens of NREL experts used NREL's supercomputer to run more than 100 million simulations at ultrahigh spatial and temporal resolution to evaluate a range of future scenarios for how LADWP's power system could evolve to a 100% renewable future. Meaningful collaborations like this between analysis and computational science are advancing NREL research in energy efficiency, sustainable transportation, energy system optimization, and more.

"By working together with other centers and groups across the laboratory, we can help elevate the overall data capabilities at NREL," Bilello said. "Through collaboration, we are building a framework to prepare us to take on new, innovative, data-focused research challenges."
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Adding a telescopic leg beneath a quadcopter to create a hopping drone

                                        by Bob Yirka                                                                                , Tech Xplore
                                                                            

                                    
									    


    
        
            [image: Adding a telescopic leg beneath a quadcopter to create a hopping drone]
             
                Hopping robot prototype. Credit: Songnan Bai, Runze Ding, Song Li, and Bingxuan Pu
            
        

    


A team of biomedical, mechanical, and aerospace engineers from City University of Hong Kong and Hong Kong University of Science and Technology has developed a hopping robot by attaching a spring-loaded telescopic leg to the underside of a quadcopter. Their paper is published in the journal Science Robotics.



                                        
                                              
                                        
                                                                                    Quadcopters have become widely popular over the past several years for recreational use by the general public, a means of surveillance, and as a research tool--they allow for unprecedented aerial viewing and sometimes for carrying payloads.

Two features of the flying robots that are notably in need of improvement are flight time and payload capacity. In this new study, the researchers working in Hong Kong have devised a means to overcome both problems.



    
    
    
        
        
    
         
             
         

        The video introduces the hybrid hopping and flying robot. The robot can seamlessly transit between aerial and terrestrial locomotion modes. The hybrid locomotion offers the robot boosted agility and endurance. When equipped with the aerodynamic stabilizer, the robot is capable of performing outdoor operations without requiring position feedback. Credit: Songnan Bai, Runze Ding, Song Li, and Bingxuan Pu
  

The approach they developed involved adding a spring-loaded telescopic leg (essentially a pogo stick) beneath a standard quadcopter, allowing it to hop when necessary. To allow the leg to work properly, the researchers also added stabilizing capabilities.

Adding the hopping ability reduced battery drain, allowing for longer flight times. It also allowed the quadcopter to lift much heavier loads because it did not have to keep them aloft.

The researchers found that the robot could hop around as desired, moving easily from one location to another. It could also take flight mid-hop and then fly as a normal quadcopter. Testing showed that in addition to clean vertical hops, the robot was capable of hopping on uneven ground and could even hop horizontally, which meant the leg could be used as a bumper of sorts, preventing damage if the robot ran into a wall or other structure.



    
        
            [image: Adding a telescopic leg beneath a quadcopter to create a hopping drone]
             
                A rear-curtain sync photograph showing an aerial hopping trajectory of the robot. Credit: Songnan Bai, Runze Ding, Song Li, and Bingxuan Pu
            
        

    



The researchers describe their robot as being the size of a bird with a low weight, approximately 35 grams. Among possible applications, they suggest it could be used to monitor wildlife, for example, hopping among branches high in the trees. It could also be used in disaster areas, helping in assessments and finding survivors, or as farm monitors, hopping from plant to plant testing soil and moisture levels.
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												Songnan Bai et al, An agile monopedal hopping quadcopter with synergistic hybrid locomotion, Science Robotics (2024). DOI: 10.1126/scirobotics.adi8912
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Tiny AI-trained robots demonstrate remarkable soccer skills

                                        by Bob Yirka                                                                                , Tech Xplore
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                The robot soccer environment. Credit: Tuomas Haarnoja
            
        

    


A team of AI specialists at Google's DeepMind has used machine learning to teach tiny robots to play soccer. They describe the process for developing the robots in Science Robotics.



                                        
                                              
                                        
                                                                                    As machine-learning-based LLMs make their way into the public domain, computer engineers continue to look for other applications for AI tools. One purpose that has long captured the imagination of scientists and the public at large is the implementation of robots that can carry out traditionally human tasks that are difficult or arduous.

The basic design for most such robots has typically involved using a direct programming or mimicking approach. In this new effort, the research team in the U.K. has applied machine learning to the process and has created tiny robots (approximately 510 mm tall) that are remarkably good at playing soccer.



    
    
    
        
        
    
         
             
         

        Humanoid robots, trained to play soccer with deep reinforcement learning, play a one-versus-one soccer game. Credit: Google DeepMind
  

The process of creating the robots involved developing and training two main reinforcement learning skills in computer simulations--getting up off the ground after falling, for example, or attempting to kick a goal. They then trained the system to play a full, one-on-one version of soccer by training it with a massive amount of video and other data.

Once the virtual robots could play as desired, the system was transferred to several Robotis OP3 robots. The team also added software that allowed the robots to learn and improve as they first tested out individual skills and then when they were placed on a small soccer field and asked to play a match against one another.



    
    
    
        
        
    
         
             
         

        Side-by-side comparison of learned versus scripted behaviors. Credit: Tuomas Haarnoja
  

In watching their robots play, the research team noted that many of the moves they made were accomplished more smoothly than robots trained using standard techniques. They could get up off the pitch much faster and more elegantly, for example.

The robots also learned to use techniques such as faking a turn to push their opponent into overcompensating, giving them a path toward the goal area. The researchers claim that their AI robots played considerably better than robots trained with any other technique to date.
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Discovery brings all-solid-state sodium batteries closer to practical use
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                Graphical abstract. Credit: Energy Storage Materials (2024). DOI: 10.1016/j.ensm.2024.103307
            
        

    


The pursuit of greener energy also requires efficient rechargeable batteries to store that energy. While lithium-ion batteries are currently the most widely used, all-solid-state sodium batteries are attracting attention as sodium is far more plentiful than lithium. This should make sodium batteries less expensive, and solid-state batteries are thought to be safer, but processing issues mean mass production has been difficult.


                                        
                                              
                                        
                                                                                    
Osaka Metropolitan University Associate Professor Atsushi Sakuda and Professor Akitoshi Hayashi, both of the Graduate School of Engineering, led a research team in developing a process that can lead to mass synthesis for sodium-containing sulfides. The results were published in Energy Storage Materials and Inorganic Chemistry.

Using sodium polysulfides (sulfides with two or more atoms of sulfur) as both the material and the flux, which promotes fusion, the team created a solid sulfide electrolyte with the world's highest reported sodium ion conductivity--about 10 times higher than required for practical use--and a glass electrolyte with high reduction resistance.

Mass synthesis of such electrolytes with high conductivity and formability is key to the practical use of all-solid-state sodium batteries.

"This newly developed process is useful for the production of almost all sodium-containing sulfide materials, including solid electrolytes and electrode active materials," Professor Sakuda said.

"Also, compared to conventional methods, this process makes it easier to obtain materials that display higher performance, so we believe it will become a mainstream process for the future development of materials for all-solid-state sodium batteries."
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												Akira Nasu et al, Utilizing reactive polysulfides flux Na2S for the synthesis of sulfide solid electrolytes for all-solid-state sodium batteries, Energy Storage Materials (2024). DOI: 10.1016/j.ensm.2024.103307

Tomoya Otono et al, High-Sodium-Concentration Sodium Oxythioborosilicate Glass Synthesized via Ambient Pressure Method with Sodium Polysulfides, Inorganic Chemistry (2024). DOI: 10.1021/acs.inorgchem.3c04101
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Meta said on Thursday it was developing new tools to protect teenage users from "sextortion" scams on its Instagram platform, which has been accused by US politicians of damaging the mental health of youngsters.


                                        
                                              
                                        
                                                                                                                                    Gangs run sextortion scams by persuading people to provide explicit images of themselves and then threatening to release them to the public unless they receive money.

Meta said it was testing an AI-driven "nudity protection" tool that would find and blur images containing nudity that were sent to minors on the app's messaging system.

"This way, the recipient is not exposed to unwanted intimate content and has the choice to see the image or not," Capucine Tuffier, who is in charge of child protection at Meta France, told AFP.

The US company said it would also offer advice and safety tips to anyone sending or receiving such messages.

Some 3,000 young people fell victim to sexploitation scams in 2022 in the United States, according to the authorities there.

Separately, more than 40 US states began suing Meta in October in a case that accuses the company of having "profited from children's pain".

The legal filing alleged Meta had exploited young users by creating a business model designed to maximize time they spend on the platform despite harm to their health.

'On-device machine learning'

Meta announced in January it would roll out measures to protect under-18s that included tightening content restrictions and boosting parental supervision tools.

The firm said on Thursday that the latest tools were building on "our long-standing work to help protect young people from unwanted or potentially harmful contact".


                                                                                                        
    
        
        
        
    

                                                                                                                                            "We're testing new features to help protect young people from sextortion and intimate image abuse, and to make it more difficult for potential scammers and criminals to find and interact with teens," the company said.

It added that the "nudity protection" tool used "on-device machine learning", a kind of Artificial Intelligence, to analyze images.

The firm, which is also constantly accused of violating the data privacy of its users, stressed that it would not have access to the images unless users reported them.

Meta said it would also use AI tools to identify accounts sending offending material and severely restrict their ability to interact with young users on the platform.

Whistle-blower Frances Haugen, a former Facebook engineer, publicized research in 2021 carried out internally by Meta--then known as Facebook--which showed the company had long been aware of the dangers its platforms posed for the mental health for young people.
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Miners of bitcoin will soon face a halving of the reward for operating the most popular cryptocurrency, in a pivotal event that is a test of survival, industry commentators say.


                                        
                                              
                                        
                                                                                                                                    The halving, held every four years and next due this month, exposes the weakest mining companies and individuals because it slashes their main source of income, according to experts.

Bitcoin is created as a reward when computers solve complex puzzles to decide which miner wins the privilege to validate the block and receive the reward, in a costly process using vast amounts of energy.

That reward has been fixed for the last four years at 6.25 bitcoins per new block, and is expected to drop to 3.125 bitcoins later this month. The new reward will total more than $210,000 according to Wednesday's price level.

"The block reward halving tends to 'shake-out' the weaker mining operations," Simon Peters, analyst for trading company eToro, told AFP.

"Unfortunately for some, with the lower block reward received it no longer becomes profitable to mine bitcoin and the operation shuts down or gets acquired by a larger rival."

'Downward spiral' for some

Since the last halving in May 2020, the digital unit has enjoyed a record-breaking run.

That streak continued this year propelled by moves toward greater trading accessibility and the looming halving--which is aimed at limiting the number of bitcoin in circulation.

Bitcoin peaked last month at an all-time pinnacle of just over $73,797 and this has partly offset the impending reward shortfall for the mining community.

Yet diminishing returns could stop miners from investing in the latest and quickest computer technology--and they could even pause operations as galloping costs outweigh earnings.

Peters warned this could spell "a downward spiral" for some miners whose activities become uncompetitive.

"Their probability of mining a block reduces due to having less computational resources," he added.

"If there is a significant drop in the bitcoin price post-halving then lower margins can be greatly exacerbated."

Bitcoin mining firm Hut 8 Corp announced in March that it would cease operations at its Drumheller facility in Alberta, Canada, partly blaming excessive energy costs.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Race for performance

In order to remain competitive, titans of the crypto sector are racing to cut costs, invest in efficient machines and deploy cheaper and greener energy sources to both cool and power their enormous banks of bitcoin-mining computers.

"The big things that we've done is we've been increasing our fleet efficiency," said Taylor Monnig, head of mining operations at CleanSpark.

The US firm bought 160,000 new "Bitmain S21" computers which "are currently the most efficient machines available" and will replace older-generation technology, he told AFP.

CleanSpark has also developed a passive cooling system to further reduce its energy bill.

Canadian competitor Bitfarms claims to derive 80 percent of its power from hydroelectricity and plans further expansion.

Hydroelectric energy is "not only green but also sustainable economically in terms of its price", said Bitfarms chief mining officer Ben Gagnon.

Consolidation

High costs have also powered consolidation in the sector, with some mining firms buying stakes in rivals--and even merging like when Hut 8 and Bitcoin Corp combined late last year.

The new group, Hut 8 Corp, has mining operations but has also diversified its income streams to cover fixed costs, selling services to host and operate mining facilities.

Another sector heavyweight, Marathon Digital, has accumulated a war chest totalling $1.5 billion according to its latest accounts, to help fund potential acquisitions that need turning around in order to ramp up capacity.

"We are able to look at opportunities," Marathon chief growth officer Adam Swick told AFP.

"If there might be sites that are struggling, if there's a site with an attractive electricity pricing that just has an older generation machines that might not be as efficient... that might be an opportunity for Marathon to come in, buy the site, and upgrade the machines. And then suddenly it's an attractive site."
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Electric cars are a key part of Europe's green transition plans but the road ahead remains littered with obstacles with 10 years to go before a crucial milestone.


                                        
                                              
                                        
                                                                                                                                    Despite the fact that the sale of new petrol and diesel cars will be banned in the European Union as of 2035, sales of plug-in "zero emission" vehicles have stalled in the region in recent months.

The market share for electric cars has shrunk from 14.16 percent last year to 12 percent or less since the start of this year, a drop attributed mainly to Germany's decision to abruptly halt subsidies for electric car purchases on Europe's biggest market at the end of 2023.

Sigrid de Vries, director general of the European Automobile Manufacturers' Association (ACEA), expressed "concern".

Fewer than 30 percent of Europeans say they plan to buy an electric vehicle (EV), according to the ACEA, and more than half refuse to pay more than 35,000 euros ($37,750) for a car, a price level offering few EVs.

The "2035 deadline... is really just around the corner, especially when you talk production cycles," de Vries told an EV conference last week in Lillestrom, Norway.

"We need to go from 15 percent (zero-emission cars) to 100 percent in about just around 10 years," she said.

At the end of 2023, EVs passed the "tipping point" of five percent--considered the point of mass adoption--in 31 countries around the world, according to the Bloomberg news agency.

But only two-thirds of the EU's 27 member states have surpassed this level.

Cars are Europeans' primary mode of transport, and account for 15 percent of Europe's CO2 emissions.

Making vehicles emissions-free is therefore essential if the EU wants to meet its climate commitments.

Norway, a non-EU member--and also a major oil and gas producer--is a leader in EV adoption.

Led by Tesla, electric vehicles accounted for 90 percent of new car registrations in Norway in the first quarter thanks to generous tax incentives.

The country aims to reach the 100 percent mark by 2025.

Carmakers like Volkswagen and Volvo have already ended sales of their combustion models in Norway.


                                                                                                        
    
        
        
        
    

                                                                                                                                            See-sawing sales

Elsewhere, the industry's electrification is largely sluggish.

Britain has pushed back by five years its ban on the sale of new combustion cars, now expected in 2035, and many see this target as unrealistic to reach in Europe.

But Nissan, one of the first traditional carmakers to roll out a plug-in with its Leaf model, says sales that yo-yo are not a concern.

"It see-saws and it will always be like that," Guillaume Pelletreau, Nissan's vice president of electrification and connected services, told AFP.

"There was a really strong start to the wave of electrification in the past two years and now we are starting to normalize the process a bit," he said.

"We see nonetheless a clear upwards trend."

Volkswagen, Stellantis and Renault plan to introduce new, less expensive electric models in coming months, but they are also relying on their hybrid models to boost sales.

One of the main hurdles cited by industry experts is the difficulty to roll out the necessary EV infrastructure quickly and broadly.

More than half of the EU's charging stations are found in just two countries: Germany and the Netherlands, according to the ACEA.

In Spain for example, where people replace their cars only every 14 years on average, 65 percent of owners park them in the street, making charging a challenge, said Isabel Gorgoso, head of "new mobility" at energy group Cepsa.

"If you think about Norway 10 years ago, then you have Spain now," she said.

Other obstacles cited are the heaps of EU regulations for carmakers--up to nine new ones per year--and ever-changing national policies, which could be exacerbated further by rising support for Europe's populist movements, which are generally climate-skeptic.

"With high-stake European elections around the corner, what happens in the next few months could really determine the fate of Europe's vehicle industry," de Vries said.
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Agency probes Philadelphia fatal crash involving Ford that may have been running on automated system
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                The National Transportation Safety Board logo and signage are seen at a news conference at NTSB headquarters in Washington, Dec. 18, 2017. The National Transportation Safety Board is investigating a March 3, 2024, crash near Philadelphia that killed two people and involved a Ford electric vehicle that may have been operating on a partially automated driving system. Credit: AP Photo/Andrew Harnik, File
            
        

    


The National Transportation Safety Board is investigating a March crash near Philadelphia that killed two people and involved a Ford electric vehicle that may have been operating on a partially automated driving system.


                                        
                                              
                                        
                                                                                    A Mustang Mach E sport utility vehicle hit two stationary passenger cars on Interstate 95 at 3:19 a.m. March 3, the agency said. Both drivers of the stationary cars were killed, and one may have been outside of their vehicle.

In a posting Wednesday on the social platform X, the agency said it will coordinate with the Pennsylvania State Police in the probe. The Mach E hit a parked Toyota Prius and rammed it into a Hyundai Elantra, the agency said.

Ford said in a statement that it was told of the Philadelphia crash by the NTSB, and the company informed the National Highway Traffic Safety Administration.

"We are researching the events of March 3 and collaborating fully with both agencies to understand the facts," the company said Wednesday.

The crash is the second this year involving a Mach E that the NTSB has sent a team to investigate. The first crash occurred on Feb. 24 along Interstate 10 in San Antonio, Texas.

The National Highway Traffic Safety Administration also is investigating that crash, in which the Mach E struck a Honda CR-V that was stopped in the middle lane with no lights around 9:50 p.m. The driver of the CR-V was killed.

The NTSB said that preliminary information shows the Mach E in the Texas crash was equipped with Ford's partially automated driving system

The agency at the time said it was investigating the crash due to continued interest in advanced driver assistance systems and how vehicle operators interact with the new technology.

Ford's Blue Cruise system allows drivers to take their hands off the steering wheel while it handles steering, braking and acceleration on highways. The company says the system isn't fully autonomous and it monitors drivers to make sure they pay attention to the road. It operates on 97% of controlled access highways in the U.S. and Canada, Ford says.

There are no fully autonomous vehicles for sale to the public in the U.S.

Both NHTSA and the NTSB have investigated multiple previous crashes involving partially automated driving systems, most involving Tesla's Autopilot. In past investigations, the NTSB has examined how the partially automated system functioned.
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How do we know what a quantum computer is good for when it hasn't been built yet? That's what Ph.D. candidate Casper Gyurik investigated by combining two terms you often hear: quantum computing and machine learning.


                                        
                                              
                                        
                                                                                                                                    "I try to improve machine learning techniques using quantum," states Gyurik. Machine learning is a form of artificial intelligence in which a computer learns by itself. On normal--classical--computers, that is.

Quantum computing, on the other hand, is a groundbreaking new technique for performing computations on a quantum computer. This uses the physics of the smallest particles. "A useful version of that doesn't exist yet, but we can already simulate it mathematically on a classical computer."

"Great strides are made every year in building better quantum computers," says Gyurik. "Everyone is very enthusiastic, but we don't yet have a clear answer to the question of what we are going to do with them."

Classical versus quantum: Which is faster?

"Suppose you have a problem you want to solve. That data is nothing more than zeros and ones on a computer. I can then use a classical algorithm to get an answer to my question," Gyurik explains. "But now I am going to design a quantum algorithm to see if it produces the answer faster or more accurately. To do this, you have to translate the zeros and ones, put them into the quantum algorithm and translate the conclusions back to zeros and ones. A kind of quantum workaround. Then you can compare the results."

In this way, the doctoral candidate hunts for problems for which the quantum route is faster. "My favorite example is topological data analysis (TDA). That extracts the essence from large data sets. For example, a group of people with everyone's age, ethnicity, hair color, shoe size, and so on. TDA sees the data as a cloud of points with a particular shape. For certain shapes, we now suspect very strongly that quantum is indeed faster."


                                                                                                        
    
        
        
        
    

                                                                                                                                            From financial crises to the human brain

Gyurik does not yet dare to say what the applications will be. But he does have an idea: "With this method you can analyze time series, for example for the financial sector. This data cloud changes shape drastically just before a crisis, so TDA can see a crisis coming in advance."

Another application lies in the area of complex networks. "I think one of the most interesting possibilities is the brain," he says. "You can describe that as a network of regions that are active during different activities. It might even be that one day we can better understand Alzheimer's with TDA, and there are signs that quantum can help with that."

"It's a fantastic time to be working on this topic. Larger, more useful quantum computers are coming along rapidly. Hopefully in the next few years we will get answers to what we can do with them. It's super inspiring that we all have a common goal," Gyurik reflects on his doctoral research. "I don't know yet what I will do next, but I will continue to work in quantum. That's for sure."
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Enhancing radiative cooling with aperture mirror structures

									    

    
        
            [image: Enhancing radiative cooling with aperture mirror structures]
             
                The aperture mirror structure enhances cooling as its geometry brings into play both the emissivity of the radiative surface and the emissivity of the atmosphere. Credit: Journal of Photonics for Energy (2024). DOI: 10.1117/1.JPE.14.028001
            
        

    


In a world where rising temperatures increase the demand for cooling, traditional air conditioning (AC) systems contribute significantly to global energy consumption. They also heat Earth overall: to cool down a certain volume of space (e.g., a room), AC systems typically dump heat nearby (e.g., outside the house). Seeking sustainable alternatives, researchers have turned to radiative cooling--a passive, zero-energy cooling method. Radiative cooling irreversibly removes heat to outer space, so from the point of view of Earth, it's a net cooling effect.


                                        
                                              
                                        
                                                                                                                                    
Radiative cooling routes thermal radiation from the surface of Earth through the atmosphere to outer space. Transmissivity of the atmosphere to thermal radiation varies depending on angle: the greatest thermal radiation transmission through the atmosphere happens in the "zenith direction," right above your head; the least transmissive angle is horizontal.

Recent research reported in the Journal of Photonics for Energy investigates a practical approach to enhancing radiative cooling: arranging a heat mirror structure around a radiative cooling surface to amplify the cooling effect. The mirror structure effectively guides the thermal radiation towards the most transmissive portion of the atmosphere, such that thermal radiation escapes the Earth most efficiently. This stronger cooling can bring down temperatures faster and widen options for designing cooling systems.

The principle is elegantly simple: the more the cooling surface faces upwards, the more cooling power it has. The mirror structure increases this power without needing to expand the surface area. Adding the mirror structure makes the cooling device take up more space for a given area, but this added space is protected from moving air, which helps block heat gain from air flow.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Through parametric simulation, researcher Jaesuk Hwang at the Centre for Quantum Technologies (National University of Singapore) demonstrates that the mirror structure can be particularly effective in cities, where buildings are close together and different heights can mean that not every building's roof gets a full view of the sky. This mirror setup enhances radiative cooling by focusing the cooling surface's view to a specific area in the sky above.

The potential benefits of using such a mirror structure appear to be significant especially for tropical areas, where cooling power may be boosted by more than 40%.

According to Hwang, "Radiative cooling is possible because the atmosphere is thin enough at some angles. Arid regions allow a wider range of angles for thermal emission to transmit through the atmosphere than tropical regions, so redirecting thermal radiation upwards with a heat mirror structure is most effective in tropical climates, yet overall radiative cooling is stronger in dry climates."

This simple approach for directing thermal energy could offer practical solutions to reduce temperatures and enhance the performance of radiative cooling for buildings, particularly in tropical regions where stagnant heat is a challenge.
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The paradoxical role of 'humanness' in aggression toward conversational agents
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Virtual assistants, so-called chatbots, have become an integral part of many company websites and are playing an increasingly important corporate role. A study by TU Dresden published in the Journal of Management Information Systems has investigated whether errors made by chatbots lead to aggressive behavior among their users and what influence users' perceived humanness of the virtual assistants has on their reactions.



                                        
                                              
                                        
                                                                                                                                    Chatbots are designed to make it easier for internet users to find the information they need quickly by responding directly to questions and requests. However, the reactions to chatbots have proven to be not always positive, says Professor Alfred Benedikt Brendel from TU Dresden.

"If a chatbot gives incorrect or confusing answers, this can trigger aggression from users towards the digital conversation partner," explains the holder of the Chair of Information Systems, in particular Intelligent Systems and Services.

In the worst case, aggression towards the virtual assistant, including verbal abuse, can also have other repercussions--or example increasing users' negative attitude towards the provider or the website itself.

In their study, the international research team led by Alfred Brendel hypothesized that the design of chatbots has an influence on how users react to unsatisfactory answers. If a chatbot is provided with human attributes, it can be assumed that aggressive behavior occurs less frequently than with a neutrally designed chatbot.

"In our experiments, some of the participants used a human chatbot that was equipped with a name, gender and picture. It answered questions in a very friendly manner and reinforced its messages with appropriate emojis." On the other hand, the neutral chatbot, with which another part of the study participants interacted, did not contain any such design elements.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The results of the study show first and foremost that the human chatbot generally increases user satisfaction. This, in turn, also reduces the occurrence of frustration. However, if a chatbot gives unsatisfactory answers, this leads to frustration and aggression even towards a chatbot with human attributes, which contradicts the researchers' original assumption. Overall, around 10% of users show aggressive behavior towards the virtual assistants.

In contrast to a neutral chatbot, however, the intensity of aggressive behavior is reduced when faced with a more human chatbot. Users were less likely to use offensive language when interacting with a human chatbot, for example. The results have far-reaching consequences, particularly in practice, explains Alfred Brendel.

"I would advise software developers to be cautious in their approach to human-like design and think carefully about the positive and negative effects that additional human-like design elements such as gender, age or certain names can have."
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                Janody Pougala, transportation engineer. Credit: 2024 EPFL/Alain Herzog, CC-BY-SA 4.0
            
        

    


An EPFL engineer has developed a forecasting model that factors in not just our commuting habits, but also our activities during the day. Her flexible approach incorporates the idea of trade-offs in order to deliver more realistic predictions.



                                        
                                              
                                        
                                                                                                                                    Transportation engineers often use computer models to estimate demand on a given itinerary, answering questions such as how many cars drive along the stretch of highway between Lausanne and Geneva each year and which train lines carry the most passengers. It's a broad and fascinating field, and one that Janody Pougala, a civil engineering student at EPFL's Transport and Mobility Laboratory, decided to study for her Ph.D. thesis.

Pougala developed a new model for predicting individuals' travel choices that factors in a wider range of variables, and therefore maps actual behavior more closely. Her program, available in open source, looks at not just the way people typically get around but also their everyday activities. It represents a particularly sophisticated approach because it accounts for how people respond to the unpredictable events that inevitably form part of our daily lives.

In conventional models, transportation engineers start by examining each trip an individual makes along with the reasons for that trip, the transportation method the person uses, and the chosen itinerary. The engineers then develop programs that describe this behavior in a sequential, chronological way. But these programs often aren't well-suited to complex realities.

Modeling trade-offs

To design more accurate models, engineers need to gain a better understanding of how people behave. That's especially true in light of today's increasingly diverse lifestyles. With more people working from home, the roll-out of car-sharing systems, and infrastructure improvements that enable employees to live further away from their employer, commuting patterns have changed considerably. These are some of the structural shifts that Pougala wanted to address with her new model, which is based on individuals' activities and preferences, and therefore stands to be more accurate.


                                                                                                        
    
        
        
        
    

                                                                                                                                            How does the model work? "It starts by scheduling an individual's activities over the course of a day, and then links the corresponding variables together with mathematical equations," says Pougala. "I pulled data for the variables from a number of sources, including the results of commuting surveys and statistics." The key to her model lies in its extremely flexible design. "It doesn't go through the factors sequentially but rather analyzes all of them at the same time," she says.

And because her model isn't bound by a predefined order of events during the course of a day, it can account for decisions based on personal satisfaction and constraints. In short, it's a new way of modeling trade-offs. Pougala took behavioral hypotheses described in the literature and studies of sociology and urban environments, and translated them into mathematical equations.

Then she combined the equations with statistical data so that the model would make as realistic forecasts as possible. To give an example, suppose a woman named Emma decides to work late and not go to the gym. On her way home, her train encounters a technical difficulty at the Lausanne train station. Instead of waiting for a replacement train, Emma decides to take the bus.

Pougala explains, "My model can predict how different individuals would respond under these types of circumstances and how long they'll tolerate situations they don't really like. It can also describe how people adapt and use alternative transportation methods."

City officials can use Pougala's model in their long-term planning to determine which type of transportation infrastructure to develop. It's already been tested against the model used by the Swiss railway company as well as in an urban planning project in Zurich designed to show what the city could look like if half of the transport that takes place there were non-motorized.


                                                                                                                                                                            
                                        											
																								More information:
												OASIS: An integrated optimisation framework for activity scheduling: infoscience.epfl.ch/record/307077?ln=fr
																								
																							


                                        											
										                                            
                                                                                                                        
                                        
                                        
                                            
                                                Citation:
                                                New model better predicts our daily travel choices (2024, April 10)
                                                retrieved 11 April 2024
                                                from https://techxplore.com/news/2024-04-daily-choices.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/2024-04-daily-choices.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



New 3D-printing method makes printing objects more affordable and eco-friendly

									    

    
        
            [image: New 3D-printing method makes printing objects more affordable and eco-friendly]
             
                Schematic of VIPS-3DP process. a Printing under nebulized non-solvent from a part perspective. The inset shows a detailed view from a filament perspective: clear colors indicate material concentrations as deposited and no solidification present; darker orange colors indicate a higher solidification and stiffness degree due to solvent-vaporous non-solvent exchange dynamics, which generally results in a filament morphology with a dense outer layer and porous inner sections. b Complete solidification in coagulation bath and c versatile printed parts: polymer, composite, metallic, and functionally graded. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-47452-9
            
        

    


University of Florida engineers have developed a method for 3D printing called vapor-induced phase-separation 3D printing, or VIPS-3DP, to create single-material as well as multi-material objects. The discovery has the potential to advance the world of additive manufacturing.


                                        
                                              
                                        
                                                                                                                                    
Yong Huang, Ph. D., a professor in UF's department of mechanical and aerospace engineering, said the printing process he and colleagues developed allows manufacturers to create custom-made objects economically and sustainably. The novel approach is reported in the journal Nature Communications.

"It is more economical and much simpler than current counterpart technologies," he said. "It's an affordable process for printing advanced materials, including metals."

To understand the process, imagine using special eco-friendly liquids to make the "ink" for a 3D printer. These dissolvable polymer-based liquids can include metal or ceramic particles. When you print with this ink, a non-solvent vapor is released into the printing area. This vapor makes the liquid part of the ink solidify, leaving behind the solid material--called the vapor-induced phase-separation process.

Huang explained the process allows manufacturers to 3D print multi-material parts with spatially tunable, multi-scale porosity, which means creating structures that have different kinds of substances at different locations and with varied levels of porousness.



    
    
    
        
        
    
            
            Printing in air under VIPS. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-47452-9
  

The object's porousness refers to it having tiny holes or gaps, and this is created by adjusting printing conditions and/or how much sacrificial material is used during the VIPS-3DP process. This can be useful for manufacturing things like porous medical implants or lightweight aerospace products.

"This is a promising method for creating metallic products that require different levels of porousness," said Marc Sole-Gras, Ph.D., the first author of the paper and a former graduate student in Huang's lab. "A good example of this is in bone tissue engineering. We can print an implant that is appropriately porous to ensure it integrates with the surrounding human cells."

In addition to requiring less investments in infrastructure, the VIPS-3DP process is a greener option to traditional printing methods because it uses sustainable materials and less energy.
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												Marc Sole-Gras et al, Vapor-induced phase-separation-enabled versatile direct ink writing, Nature Communications (2024). DOI: 10.1038/s41467-024-47452-9
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Advancing brain-inspired computing with hybrid neural networks
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                HNNs combine key features of computer-science-oriented models and neuroscience-oriented models, demonstrating improved flexibility and universality in supporting advanced intelligence. Credit: Science China Press
            
        

    


The human brain, with its remarkable general intelligence and exceptional efficiency in power consumption, serves as a constant inspiration and aspiration for the field of artificial intelligence. Drawing insights from the brain's fundamental structure and information processing mechanisms, brain-inspired computing has emerged as a new computational paradigm, poised to steer artificial intelligence from specialized domains towards broader applications in general intelligence.


                                        
                                              
                                        
                                                                                                                                    
The International Semiconductor Association has recognized brain-inspired computing as one of the two most promising disruptive computing technologies in the post-Moore's Law era.

As an interdisciplinary field involving chips, software, algorithms, models, and more, the concept and research paradigm of brain-inspired computing is continuously expanding and deepening. Notably, the Tianjic chip, released by Tsinghua University's Center for Brain-inspired Computing Research in 2019, marked a significant milestone in the field of brain-inspired computing.

This chip not only supports computer science-oriented and neuroscience-oriented models but also enables their hybrid modeling, providing strong support for the emerging paradigm of dual-brain-driven heterogeneous brain-inspired computing. This breakthrough has further stimulated the vigorous development and innovation of Hybrid Neural Networks (HNNs).

Recently, a comprehensive review of HNNs was published in the National Science Review, thanks to a collaboration between Professor Rong Zhao's team and Professor Luping Shi's team from Tsinghua University. The review provides a systematic overview of HNNs, covering their origins, concepts, construction frameworks, and supporting systems while also highlighting their development trajectory and future directions.


                                                                                                        
    
        
        
        
    

                                                                                                                                            As a representative research paradigm driven by dual-brain principles, HNN seamlessly combines the neuroscience-oriented Spiking Neural Networks (SNNs) and the computer science-oriented Artificial Neural Networks (ANNs). By harnessing the unique advantages of these heterogeneous networks in terms of information representation and processing, HNN injects new vitality into the development of Artificial General Intelligence (AGI).

The heterogeneity inherent in ANNs and SNNs within HNNs provides them with extensive flexibility and diversity. However, this heterogeneity also poses significant challenges in their construction. To effectively promote the development of HNNs, a systematic approach covering various perspectives is imperative, including integration paradigms, fundamental theories, information flow, interaction modes, and network structures.

The collaborative team has pioneered a general design and computation framework for HNNs that addresses these challenges. They have employed an innovative approach of decoupling followed by integration, using parameterized Hybrid Units (HUs), which successfully overcome the connectivity issues between heterogeneous neural networks. The integration strategy combines the unique characteristics of various heterogeneous computing paradigms while improving flexibility and construction efficiency through decoupling.

By adopting this novel framework, HNNs can benefit from the strengths of both ANNs and SNNs while mitigating their limitations. This approach not only enhances the performance and capabilities of HNNs but also provides a foundation for further research and advancements in the field of brain-inspired computing.


                                                                                                                                            By considering diverse design dimensions, flexible and diverse HNN models can be constructed. These models can leverage the heterogeneity of data and supporting systems to achieve a better balance between performance and cost.
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                (a) The hybrid reasoning network with serial structure for multi-stage robust question answering. (b) The hybrid top-down attention network with feedback structure for multi-level efficient perception. (c) Hybrid sensing network with parallel structure for multi-pathway tracking. (d) An HNN-based self-driving system with composite structure for simultaneously realizing real-time object detection, tracking, voice control, obstacle avoidance, and balance control. Credit: Science China Press
            
        

    



Currently, HNNs have been widely applied in intelligent tasks such as target tracking, speech recognition, continual learning, decision control, etc., providing innovative solutions for these domains. Furthermore, inspired by the heterogeneity of the brain, HNN can also serve as a modeling tool for neuroscience research, facilitating the collaborative development of neuroscience and HNNs.

This synergy opens up vast research space and opportunities for both fields to advance together. Through continued research and exploration, HNN is expected to contribute further to the development of AGI and our understanding of the brain's complex mechanisms.

To efficiently deploy and apply HNNs, the development of suitable supporting systems is crucial. Currently, several supporting infrastructures have been developed, including chips, software, and systems. In terms of chip design, Tianjic, a hybrid brain-inspired chip, has been comprehensively optimized for seamless integration of HNNs. This chip provides enhanced performance and efficiency specifically tailored for HNN applications.

On the software side, neuromorphic completeness provides theoretical support and framework design guidance for the compilation and deployment of HNNs. This ensures that the software systems can effectively handle the unique characteristics and computational requirements of HNN models.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Furthermore, the Jingwei-2 brain-inspired computing system has optimized the computing, storage, and communication infrastructure at the cluster level. This system lays a solid foundation for the development of large-scale HNNs by providing the necessary resources to handle the computational demands of complex neural networks.

Looking ahead, the in-depth research on large-scale HNN holds great significance. For instance, currently, in the field of deep learning, Transformer-based models with billions or even trillions of parameters have made significant progress in natural language processing and image understanding. However, these advancements come with a significant energy cost.

At the recent ISSCC, a conference on chip design, it was reported that using HNNs, hybrid Transformer models were successfully constructed, leading to a substantial reduction in energy consumption. This highlights the potential of HNNs in addressing the energy efficiency challenges associated with large-scale models.

Exploring the design and optimization methods of large-scale HNNs, as well as constructing training datasets, will be important research directions in the future. These areas offer high research value and broad application prospects, particularly in mitigating energy consumption while maintaining or even improving the performance of complex models.
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												Faqiang Liu et al, Advancing brain-inspired computing with hybrid neural networks, National Science Review (2024). DOI: 10.1093/nsr/nwae066
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                Some people avoid smartphones and instead use a dumbphone - a traditional mobile phone or a reduced-feature designer phone. Credit: Matti Ahlgren/Aalto University
            
        

    


In a world where more and more services and social interaction are based on mobile apps, a smartphone has become close to a necessity. Despite this, some people avoid smartphones and instead use a dumbphone--a traditional mobile phone or a reduced-feature designer phone.


                                        
                                              
                                        
                                                                                                                                    New research from Aalto University has explored why some people choose not to use smartphones and what the consequences are. The study, which will appear in Proceedings of the ACM on Human-Computer Interaction, is based on interviews with participants who chose to give up their smartphone or never had one--a decision that can make daily life more burdensome, limit choices, and sometimes even increase risks.

"Custom dumbphones can be expensive, and some of the European participants had even ordered phones from Africa that weren't available on the domestic market," says Associate Professor Janne Lindqvist, head of the computer science department.

The participants all came from countries and social surroundings where smartphones were available and the obvious choice. Their reasons for turning them down varied. Some wanted to get away from the distractions a smartphone unavoidably causes, while others wanted to avoid online surveillance. For parents of under-age children, the main reasons were a desire to keep their offspring away from social media and to avoid the temptation of a smartphone interrupting time with their kids.

For a few, there were religious principles behind the choice.

"For adherents of Haredi Jewish practice, the form factor of the phone played an important role because it doesn't appear too technically precious or novel, and the sometimes cumbersome functionality was seen as a way to prevent excessive use. Aside from necessary communication technologies such as voice calls, text, and sometimes GPS, dumbphones usually have little else, which users value as a way to focus on what they feel really matters," explains Annabel Rothschild, a doctoral researcher at the Georgia Institute of Technology.


                                                                                                        
    
        
        
        
    

                                                                                                                                            People without smartphones have to get inventive

Refusing to use a smartphone caused all sorts of inconveniences in people's daily lives, starting with the difficulty of finding a durable dumbphone. It also proved difficult to make various purchases, deal with two-factor authentication, and meet employers' expectations of reaching employees outside working hours or locations.

At the height of the pandemic, there were also mobile device-based access rights around the world that limited the interviewees' mobility. In the worst cases, the lack of a smartphone also made life unsafe in the middle of the night, with access to quick-call rides limited to mobile apps.

"We found that in many societies, all sorts of tricks had to be invented to make life without a smartphone work," says Lindqvist.

Some of the participants chose to use technical workarounds, such as stand-alone devices that replaced individual smartphone functions. Many also used a family member's or acquaintance's smartphone when the need arose. Thus, in practice, leading a smartphone-free life requires either technical know-how or flexible friends and family.
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AI-powered 'sonar' on smartglasses tracks gaze, facial expressions
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                Echo Profiles of Different Microphones when Moving Gaze to Different Regions of The Screen. Credit: Cornell University
            
        

    


Cornell University researchers have developed two technologies that track a person's gaze and facial expressions through sonar-like sensing. The technology is small enough to fit on commercial smartglasses or virtual reality or augmented reality headsets yet consumes significantly less power than similar tools using cameras.


                                        
                                              
                                        
                                                                                                                                    
Both use speakers and microphones mounted on an eyeglass frame to bounce inaudible soundwaves off the face and pick up reflected signals caused by face and eye movements. One device, GazeTrak, is the first eye-tracking system that relies on acoustic signals. The second, EyeEcho, is the first eyeglass-based system to continuously and accurately detect facial expressions and recreate them through an avatar in real-time.

The devices can last for several hours on a smartglasses battery and more than a day on a VR headset.

"It's small, it's cheap and super low-powered, so you can wear it on smartglasses every day--it won't kill your battery," said Cheng Zhang, assistant professor of information science. Zhang directs the Smart Computer Interfaces for Future Interactions (SciFi) Lab that created the new devices.

"In a VR environment, you want to recreate detailed facial expressions and gaze movements so that you can have better interactions with other users," said Ke Li, a doctoral student who led the GazeTrak and EyeEcho development.

For GazeTrak, researchers positioned one speaker and four microphones around the inside of each eye frame of a pair of glasses to bounce and pick up soundwaves from the eyeball and the area around the eyes. The resulting sound signals are fed into a customized deep-learning pipeline that uses artificial intelligence to infer the direction of the person's gaze continuously.



    
    
    
        
        
    
            
            Credit: Cornell University
  

For EyeEcho, one speaker and one microphone are located next to the glasses' hinges, pointing down to catch skin movement as facial expressions change. The reflected signals are also interpreted using AI.

With this technology, users can have hands-free video calls through an avatar, even in a noisy cafe or on the street. While some smartglasses have the ability to recognize faces or distinguish between a few specific expressions, currently, none track expressions continuously like EyeEcho.


                                                                                                        
    
        
        
        
    

                                                                                                                                            These two advances have applications beyond enhancing a person's VR experience. GazeTrak could be used with screen readers to read out portions of text for people with low vision as they peruse a website.

GazeTrak and EyeEcho could also potentially help diagnose or monitor neurodegenerative diseases, like Alzheimer's and Parkinsons. With these conditions, patients often have abnormal eye movements and less expressive faces, and this type of technology could track the progression of the disease from the comfort of a patient's home.

Li will present GazeTrak at the Annual International Conference on Mobile Computing and Networking in the fall and EyeEcho at the Association of Computing Machinery CHI conference on Human Factors in Computing Systems in May.

The findings are published on the arXiv preprint server.
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												Ke Li et al, GazeTrak: Exploring Acoustic-based Eye Tracking on a Glass Frame, arXiv (2024). DOI: 10.48550/arxiv.2402.14634
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How can humans and machines work in harmony? Through collaboration, says supply chain expert
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                Nada Sanders, has published the second edition of the book "The Humachine: AI, Human Virtues, and the Superintelligent Enterprise." Credit: Alyssa Stone/Northeastern University
            
        

    


There's a quote Nada Sanders, a Northeastern distinguished professor of supply chain management, likes to share when discussing the collision of artificial intelligence and enterprise.


                                        
                                              
                                        
                                                                                                                                    
It's from a conversation she had with Spencer Fung, a member of the university's Board of Trustees and the group executive chairman of the supply chain management company Li & Fung Limited.

"If a company doesn't rethink their business model and just adds digital on top of it, it's kind of like adding digital on top of a horse and buggy--while your competitors are building a digital car."

And in rethinking that model, it's essential that humans are not replaced as part of this technological reshuffling, but are instead at the center of it, she explains.

That's the premise of Sanders' book, "The Humachine: AI, Human Virtues, and the Superintelligent Enterprise," which she co-authored with John D. Wood, an attorney and educator based in New York City.

Fung is one of many executives Sanders interviewed for the second edition, which was recently released.

The first edition was published in December 2019, months before the world was forced to shut down as the COVID-19 pandemic took hold. The premise was to understand how technology was reshaping the business world. One of the key takeaways was that the most sustainable model of innovation was for humans and machines to work together in harmony.


                                                                                                        
    
        
        
        
    

                                                                                                                                            For the second edition, the writers put that insight to the test and interviewed executives from top companies to see how they fared during the pandemic--when automation demands rose and corporate workflows were in flux.

And it looks like companies are doubling down on the ingenuity of the human worker even amid the "post-pandemic AI rush" the business world finds itself in, Sanders explains.

"In 2019, we were surprised that these companies were all talking about people," Sanders says. "Now, fast forward to 2023, and whoa, it's people on steroids."

That is the idea behind "the Humachine," a concept Wood and Sanders define in the book as the marriage between human worker and machine.

Humans are creative, intuitive and compassionate. Machines are precise, process large amounts of data at once and can scale quickly, Sanders and Cook highlight in the book.

"In this book, we are interested in exploring combining human and machine virtues at the enterprise level--an organization, company, corporation, or other kind of organized undertaking," they write.

The concept builds off the "humanics" framework Northeastern President Joseph E. Aoun defines in his book, "Robot-Proof: Higher Education in the Age of Artificial Intelligence." Humanics is an education model that merges technological, data and human literacy.

In Sanders' interviews with executives and chief AI experts including Usama Fayyad, executive director of Northeastern's Institute for Experiential AI, it all came down to leveraging those domains.


                                                                                                                                            "It's a whole new set of literacies that allow us to work with our technology but also work with humans creatively," she says. "Basically, it's the skills you need to be the human in the loop."

The pandemic caused global instability, Sanders explains, and the business world was certainly not immune.

Every day during the pandemic brought new unforeseen challenges that were hard for business owners to predict and plan around.

With the worst of the pandemic hopefully behind them, businesses that weathered the storm had to adapt and think creatively, Sanders explained. Technology certainly helped many executives increase throughputs in their enterprises.

But technology alone only got them so far, Sanders explains.

"Those who survived, it wasn't just about acquiring technology or becoming digital," she says.



                                                                                                                                                                            
                                        											
										                                            
                                                                                                                            
                                                

This story is republished courtesy of Northeastern Global News news.northeastern.edu.
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      Other Sciences

      The latest science news on archaeology, fossils, mathematics, and science technology from Phys.org


      
        Most countries do not take a fair share of refugees. Here's how we could incentivize them
        Since its introduction in 1951, the UN refugee convention has been the basis for the global refugee system. It defines who a refugee is and outlines the rights they are entitled to.

      

      
        'Pretty privilege': Attractive people considered more trustworthy, research confirms
        What makes a person beautiful has fascinated artists and scientists for centuries. Beauty is not, as it is often assumed to be, "in the eye of the beholder"--but follows certain predictable rules. Symmetry and proportions play a role, and though culture and norms shape our perception of beauty, researchers observe a consistently striking agreement among people on whom they regard as beautiful.

      

      
        What is happening to US higher education?
        Recent technological advancements and new players have shaken up various industries, like entertainment and transportation. Now, these same changes are affecting higher education in America. New research out of Vanderbilt Business uses Layton's marketing systems theory to understand the disruptions of the academic system.

      

      
        Domestic violence survivors seek homeless services from a system that often leaves them homeless
        About 1 in every 3 women, and 1 in 4 men, will experience domestic violence over their lifetime. Since domestic violence can escalate to the point of serious injury or murder, survivors must take action to increase their safety--potentially even fleeing their homes.

      

      
        Technology makes it easy for lawyers to work across borders. Regulations should too
        The rules of legal practice are highly localized. Every country sets rules that determine how lawyers qualify professionally and what they are allowed to do.

      

      
        Israel accused of using AI to target thousands in Gaza, as killer algorithms outpace international law
        The Israeli army used a new artificial intelligence (AI) system to generate lists of tens of thousands of human targets for potential airstrikes in Gaza, according to a report published last week. The report comes from the nonprofit outlet +972 Magazine, which is run by Israeli and Palestinian journalists.

      

      
        An economist explains: Textbook economics is badly flawed when it comes to climate change
        The federal carbon tax increase that has raised gas prices by three cents per liter in most Canadian provinces has been met by nationwide protests, many featuring slurs against Prime Minister Justin Trudeau.

      

      
        Pacific cities found to be much older than previously thought
        New evidence of one of the first cities in the Pacific shows they were established much earlier than previously thought, according to new research from The Australian National University (ANU).

      

      
        Team finds evidence of commonly conducted ritualized human sacrifice across Europe in the Stone Age
        A team of archaeologists affiliated with several institutions in France and one in Germany has found that ritualized human sacrifice was common across Europe during the Neolithic.

      

      
        Write angry thoughts down and shred them, Japan study advises
        When you next see red, don't snap at your colleagues or scream into a pillow--writing down your feelings, then shredding or throwing them away is an effective way to calm down, a Japanese study has found.

      

      
        Talking to Americans reveals the diversity behind the shared opinion 'the country is on the wrong track'
        If you pay any attention to politics and polling, you have likely heard that your friends and neighbors are not very happy with the direction of the country. You might not be, either.

      

      
        Organizations need to beware of 'institutional parasites,' study says
        Organizations that fail to identify or swiftly expel "institutional parasites" risk long-term damage, academics from British and Finnish business schools have warned.

      

      
        Using research to solve societal problems starts with building connections and making space for young people
        Often, when scientists do research around a specific societal challenge, they hope their work will help solve that larger problem. Yet translating findings into long-lasting, community-driven solutions is much harder than most expect.

      

      
        Personality type can help predict who's single or in a relationship, and how happy they are, says study
        The phrase "single life" may conjure images of a busy "Sex and the City"-like social calendar, packed with dates and drama. But researchers at the University of Toronto say that most singles are actually introverts--a far cry from the extroverted stereotypes we often see depicted in movies and on TV.

      

      
        Researchers investigate effectiveness of shipping alliances
        Research published in the International Journal of Shipping and Transport Logistics has looked at the various factors that affect the overall effectiveness of shipping alliances in the container shipping industry. These alliances, formed as cooperative agreements between container carriers, have become an important part of the industry, providing benefits such as expanded market access, operational efficiency, and keeping companies afloat in turbulent times.

      

      
        Visiting white parts of town makes some Black kids feel less safe, according to study
        Some Black youth feel less safe when they visit predominantly white areas of their city, a new study in Columbus has found.

      

      
        Does wearing a face mask make you seem more or less trustworthy?
        Researchers at Swinburne University of Technology have found that the correlation between face masks and perceptions of trustworthiness may be linked to social norms rather than how they impact appearance.

      

      
        The evolving attitudes of Gen X toward evolution
        As the centennial of the Scopes Monkey Trial of 1925 approaches, a new study illustrates that the attitudes of Americans in Generation X toward evolution shifted as they aged.

      

      
        Study finds link between anti-Black sentiment and broad support for political violence in the US
        Support for anti-Black violence has a long historical arc in American politics dating back to slavery. A George Washington University research team led by Assistant Professor of Political Science Andrew Thompson conducted an experiment to try to tap into top-of-mind ideas about the changing demographics in the United States.

      

      
        Nearly half of B2B startups choose not to market themselves, researchers find
        Marketing is one of the most effective ways for an early-stage business-to-business (B2B) startup firm to grow, yet nearly half of such firms that would benefit from it choose not to do any marketing, according to the findings of a paper co-authored by a Smeal College of Business professor and published in the journal Industrial Marketing Management.
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Since its introduction in 1951, the UN refugee convention has been the basis for the global refugee system. It defines who a refugee is and outlines the rights they are entitled to.




										      
         
        
        
        

      

																																	
More than 70 years later, the world is more connected and the nature of migration and asylum has changed. UK home secretary James Cleverly (as well as his predecessor Suella Braverman) has suggested that such migration treaties are no longer fit for purpose.

In a recent speech in the US, Cleverly rightly pointed out that migration has "been accelerated ... by modern technology and transport," and that globally today, 3.6% of people are migrants. Cleverly did not mention that this proportion has been surprisingly stable over the past 60 years.

However, we need to draw a distinction here between migration generally and refugee numbers. While the proportion of migrants generally has been stable, refugee numbers have more than doubled in the past decade, going from almost 17 million in 2013 to 36 million in 2023. This has been primarily driven by protracted conflicts in Syria, Afghanistan and Ukraine. These have led millions to flee war, persecution and violence in their home countries.


																																						
    
     




																																			With that in mind, Cleverly has a point: the global asylum system is facing significant challenges. This is because some countries are taking more responsibility than others. It is not, therefore, a truly global system.

Today, 70% of refugees are hosted in countries neighboring where the people flee from. These are most often developing countries. In Lebanon, refugees comprise 15% of the population. In sharp contrast, in the UK the proportion stands at 0.5% and in Japan at 0.01% (based on UN refugee agency and World Bank data for 2022).

While a few countries take most of the responsibility for refugees, many others shun cooperation. The result is that very few refugees are able to reach safety. According to the UN, globally, only about 4% of refugees in 2022 were able to access resettlement schemes and travel to a destination country safely and legally.

Many countries offer safe and legal routes to people in need of protection. The UK resettled 4,396 people in 2023, and has humanitarian visa schemes for people from Ukraine, Hong Kong and Afghanistan. But there are many more people seeking protection from elsewhere in the world. In the absence of safe and legal routes, many will attempt to enter countries like the UK through irregular means, such as via small boats.

The refugee convention outlines what states must do to offer protection and support and to whom. It does not, however, have any mechanisms to make sure responsibility is equally shared between states.


																																			Political challenges

Cleverly correctly noted that "any approach to global migration that is not rooted in international cooperation is doomed to fail." The answer is not to simply do away with current migration treaties, but to build on them, creating a system that meets refugees' needs for protection while requiring states to fairly share responsibility.

Scholars have long explored the possibility of a legally binding mechanism to ensure that refugee protection is responsibly shared. But such a system seems impossible in the current political climate.

Wealthier countries are skeptical of taking more refugees--and anti-immigration sentiment is on the rise. The US, Australia and Italy all failed to endorse recent, non-binding, international agreements on responsibility-sharing for migration and refugee protection. Much of the opposition to these agreements was promoted by far-right and anti-immigrant groups online.


																																						
    
     




																																			Despite this political difficulty, there could be ways to incentivize states to take more responsibility, without a legally binding system. One suggestion is to introduce a global index, run by the UN refugee agency, that publicly ranks countries by how much they are doing to protect refugees.

States contribute in different ways to refugee protection, including by hosting refugees, by creating legal pathways to protection and by providing funds to the UN refugee agency. An index that accounted for all of this would make it clearer which countries are doing more or less.

Evidence from other sectors suggests that governments can be incentivised to make changes in order to improve their image and reputation. For example, naming and shaming by the UN and non-governmental organizations has been found to reduce state-sponsored murder such as during civil wars, and global indices can help combat corruption.

International reputation can play a role in the development of migration policies too, as we saw with the introduction of generous migration policies for Ukrainians.


																																			From safety to integration

A global refugee system also requires a more cooperative, less polarized discussion about migration--one that recognizes the effect the phenomenon can have on some local communities, but also refugees' immense struggles, and European economies' need for foreign workers.

More work needs to be done in host countries to help refugees integrate and avoid marginalization and discrimination. This could be through cultural exchanges between citizens and refugees, such as sport, cooking or language classes.

Several studies have shown that promoting citizens' interactions with, and exposure to, migrants and refugees can enhance mutual understanding and reduce prejudice.

Research suggests that sharing immigrants' individual stories, rather than figures and facts, might have a greater role in encouraging positive views of immigration.
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What makes a person beautiful has fascinated artists and scientists for centuries. Beauty is not, as it is often assumed to be, "in the eye of the beholder"--but follows certain predictable rules. Symmetry and proportions play a role, and though culture and norms shape our perception of beauty, researchers observe a consistently striking agreement among people on whom they regard as beautiful.



										      
         
        
        
        

      

																																	
Not surprisingly the beauty market has been on a steady rise (besides a minor 2020 COVID slump), reaching $430 billion in revenue in 2023, according to a recent McKinsey report. The fascination for the perfect makeup or skincare is fired up by the impact of perfect faces displayed on social media and enhanced by image processing and filters. But is all this money well spent?

Pretty privilege

The short answer is: yes. In today's fiercely competitive job market, the economic advantages of beauty are undeniable. Numerous studies have shown that attractive individuals benefit from a beauty bonus and earn higher salaries on average. Certain high-paying professions are built around beauty (such as show business) but what is more surprising is that for almost any kind of employment, beauty can lead to a positive halo effect. Beautiful individuals are consistently expected to be more intelligent and thought to be better leaders, which influences career trajectories and opportunities.

It is thought individuals perceived as beautiful are also more likely to benefit from people's trust, which makes it easier for them to get promoted or to strike business deals. The idea is that individuals who look better are thought to be healthier or/and to have had more positive social interactions in their past, which might influence their trustworthiness.


																																						
    
     




																																			Does being attractive make you more trustworthy?

But does that theory hold water? In our recent paper Adam Zylbersztejn, Zakaria Babutsidze, Nobuyuki Hanaki and I set out to find out. Previous studies presented different portraits of individuals to observers and asked them about their beliefs about these people. However, often these pictures are taken from portrait databases or even computer generated, and thus allow researchers to study perceptions but not whether these beliefs are accurate. To study this question, we needed to develop an experimental paradigm in which we could observe the trustworthiness of different people, take photos of them, and later present these photos to other individuals for rating. This is how we did it.

Comprising a total of 357 volunteers, our study started in Paris in October 2019, where we asked a first group of 76 volunteers to participate in a short experiment on economic decision-making. In the study, the participants were randomly matched into pairs without knowing with whom they were playing. Some played a role that required to trust another individual (Group A), while others were in a position to reciprocate or break the trust they had received (Group B). To heighten the stakes, real money was on the table.

It went like this: in a first stage, Player A had to choose whether to trust Player B (by saying "Right") or not (by saying "Left"). Secondly, Player B had to decide whether to roll a dice or not.


																																			Each player's payoff thus depended on their own actions and/or the actions of the other player:


	
If player A chooses "Left", then regardless of player Bs' choice:


	player A and player B both receive a payoff of 5 euros;





	
If player A chooses "Right" and player B chooses "Don't roll":


	player A gets nothing and player B receives 14 euros;





	
If player A chooses "Right" and player B chooses "Roll":


	When the number of on the die is between 1 and 5, player A gets 12 euros and player B receives 10 euros;

	When the number on the die is 6, player A gets nothing and player B receives 10 euros.







Group A participants could earn up to 12 euros, but only if they trusted the other player. To do so they were presented with the abstract choice scenario explained above while individually sat in a cubicle.

If they decided not to trust, they were sure to receive a meager 5-euro payout for their participation in the study. However, once an A player decided to trust their B partner, their fate was in the B player's hands. The latter could act in a trustworthy fashion by rolling a dice that promised to generate a 12-euro gain for the A player--or untrustworthy by claiming a 14-euro reward for themselves and leaving nothing for the others.

This type of game (called a "hidden action game") has been previously developed as a measure of the selfless trustworthiness attitude of individuals.

We not only observed how participants acted in this game but also took neutral ID pictures of them before they were introduced to the task. These photographs were presented to 178 participants recruited in Lyon. We first made sure that none of these individuals knew each other. We then gave the participants in Lyon the task of trying to predict how the person they saw in the picture behaved in the game. If they were right, they would be rewarded by earning more money for their participation. We finally showed the same photographs to a third group of 103 people from Nice, in southern France. These individuals were asked to rate how beautiful they considered the faces in the pictures.


																																						
    
     




																																			Does gender come into play?

Our results confirm that those people who are considered to be more beautiful by our raters are also believed to be much more trustworthy. This implies that in our abstract economic exchange, beautiful individuals are more likely to benefit from the trust of others. However, when investigating actual behavior, we see that beautiful individuals are neither more nor less trustworthy than anyone else. In other words, trustworthiness is driven by good old individual values and personality, which are not correlated with how someone looks.

A beauty premium has been previously observed as well for men as for women. We might however suspect that women, who are generally believed to have a higher degree of social intelligence, might be better at determining the trustworthiness of their partners. Our results do not show any evidence of this. Women are on average rated as more beautiful and also rate others on average as more beautiful. However women do not act any more honorably in the game then men. Finally men and women agree in their expectations about who will be acting trustworthy or not and thus women are no better in predicting behaviors than men.

Are beautiful people more suspicious of their peers?

The adage that "not everything that glitters is gold" is thus also true for beauty in humans. However, we might wonder who is more likely to fall prey to this bias. One idea is that people who are themselves often treated favorably because of their looks might be aware that this is not something that should influence who you should trust.


																																			We constructed our study such that we could also investigate this question. Specifically, the participants we recruited in Lyon to make their predictions also had their photos taken. We thus knew how much they were influenced by the looks of others but also how conventionally good-looking they were themselves. Our results are clear. The beauty bias is there for everyone. Though we might think that those who benefit from good looks can see behind the mask, they are as much influenced by the looks of others upon deciding whom to trust.

The beauty industry is thus right. Investing in beauty really is worth it because it creates real benefits. However, recruiters or managers should guard themselves against being fooled. One way of doing this is to make CVs anonymous and forbid photos in applications. But in many interactions, we see people who we have to decide to trust. Being aware of one's bias is therefore crucial. Our results stress that this bias is very hard to overcome, since even individuals who from their own experience should be aware of beauty's skin-deep value fall prey to it.
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Recent technological advancements and new players have shaken up various industries, like entertainment and transportation. Now, these same changes are affecting higher education in America. New research out of Vanderbilt Business uses Layton's marketing systems theory to understand the disruptions of the academic system.



										      
         
        
        
        

      

																																	
The article, "United States Education Structure is Under Stress: Exploring the Destabilization of Academia's System Settings," published in the Journal of Macromarketing, emphasizes that while education leaders don't directly control these changes, their decisions can impact the outcomes and structure of the U.S. higher education system.

Co-authored by Jen Riley, Morgan M. Bryant, Kate Nicewicz-Scott, Amy Watson, and Tiffanie Turner-Henderson, the study aims to analyze how the U.S. higher education system deals with these disruptions. The authors discuss three primary power shifts influencing how education is marketed and provide a reference for academic leaders to make decisions and take action in response to these changes.

"Our work critically examines these shifts by intertwining historical perspectives with the demands of today's evolving landscape, emphasizing the need for transformative change within higher education," says Riley.

What is Layton's theory of marketing systems?

Layton's theory of marketing systems is a framework that looks at how changes in power, technology, or societal values act as catalysts, sparking a series of events in a system. This system involves the exchange of goods, services, or ideas. Once a catalyst occurs, opportunities and threats arise, and people or institutions respond based on self-interest, mutuality, and morality. The outcome is a transformation of the marketing system, affecting offerings and how it contributes to the community's well-being. Layton emphasizes adapting to these changes to remain relevant and influential.

The authors discuss how the American Industrial Revolution was the "technological shock" that led to the transformation of higher education into what it is today. At the turn of the 20th century, many prominent American universities were established, focusing on applying science to industry needs.

Now, higher education faces another revolution marked by technological, economic, and cultural changes. These shifts question the value of the exchange between society and U.S. higher education, leading to power shifts in various aspects. This tension pushes for a change in the types of educational offerings, causing traditional institutions and degrees to lose perceived and actual value.

"To remain relevant, higher education must evolve and adjust program offerings to fit current market needs," says Riley. "Failure to evolve may lead to declining relevance and influence as society seeks greater value elsewhere."


																																						
    
     




																																			What are the governance and political influences on higher education in the United States?

Recent scandals like the "Varsity Blues' and partisan politics have eroded trust in college leadership with increased political influence over universities. This influence is exemplified by instances like former Senator Ben Sasse becoming president of the University of Florida amid protests.

Political appointments in university boards have risen, and students' contributions to university budgets have doubled in the past 40 years. Yet, despite reduced allocations, states maintain significant influence. Recent legislative actions target tenure, DEI initiatives, and expenditures. Supreme Court rulings have favored conservative positions, impacting affirmative action and race-conscious admissions, prompting calls to end similar programs at institutions.

Does accreditation matter in the US higher education system?

Accreditation signals quality and legitimacy, particularly the AACSB designation for business schools. Maintaining this accreditation focuses heavily on faculty research, creating a disconnect with student-centric objectives. While being a great researcher doesn't necessarily correlate with practical teaching, there is value in the research-teaching nexus, especially in experiential learning.

However, institutional emphasis on research poses challenges. Public distrust in scientists has increased, impacting the perceived value of inflated tuition funding scientific research, and critics argue that research doesn't necessarily benefit student learning, especially when faculty are juggling teaching priorities for paying students with expectations for research productivity.

"The current structure creates a tension between resource allocation and student success," the authors write. "Considering the looming threat of a decline in prospective students due to a shrinking population, it is crucial to prioritize student outcomes and retention."


																																			How does macromarketing impact the desire for higher education in the United States?

Prior research indicates one macromarketing (big-picture, economic, and societal) effect of a successful higher education marketing system is the evidence of community quality improvement. However, Americans have lost confidence in the economic benefit of higher education, questioning its payoff, affordability, and access.

Recent studies indicate a declining enthusiasm for college among Gen Z, with 50% believing a college degree is unnecessary. With the national birth rate decline since the 1960s posing challenges, there aren't enough young workers to replace retiring Baby Boomers, threatening the historically counter-cyclical nature of the economy and demand for education. And, despite a growing need for skilled workers, many Americans feel that colleges and universities are not adequately preparing graduates for the workforce.

How has competition, especially technological, affected U.S. higher education?

Google, a key player in digital marketing, introduced Career Certificates as an affordable alternative to traditional degrees, making education more widely accessible. Google partnered with universities, shifting classroom responsibilities to external entities. By collaborating with universities, Google is a curriculum provider that bridges the gap between professors' expertise and current industry practices. This partnership shifts traditional classroom responsibilities from professors to external, for-profit entities.


																																						
    
     




																																			Google's approach, outlined in the company's marketing materials, encourages faculty to provide "wraparound support" to a curriculum they did not participate in creating or delivering. Similar models are adopted by other companies like Ziplines Education, formerly GreenFig, which partners with prestigious institutions to support or replace traditional education.

Guild Education, a for-profit company, brokers employer-sponsored education benefits, directing millions of adult learners to selected programs. Industry leaders like Bloomberg and Salesforce offer branded certificates, emphasizing skills over degrees. Guild Education's influence as a power player in education is significant, directing millions of credit hours.

Despite its limited partnership with less than 1% of 4-year degree-granting institutions, it manages tens of millions of credit hours, establishing itself as a significant educational power player. Its focus on employer-sponsored adult learners positions Guild Education as a disruptive force. In turn, many companies, including Google, no longer require degrees for all hiring, focusing on skills and experience, further emphasizing the significance of Guild Education and similar opportunities.

The shift toward skills-based hiring and technology implementation in education is reshaping the value and demands of higher education. In addition to the presentation of one's skills via certificate becoming more prominent and desirable, the pandemic accelerated the shift to online learning, emphasizing the need for educators to adapt to modern tools and experiential teaching methods. Additionally, COVID-19, leading to the switch to online learning, strengthened theories that traditional classroom learning environments were no longer sufficient, leading universities to show how they can provide value to in-person students, especially given the high price tag of higher education.


																																			How do Layton's model and industry shifts affect higher education?

The described changes place a significant responsibility on academia to make informed and strategic choices to stay relevant. Layton's model emphasizes the need for adaptation, showcasing the unidirectional nature of the system setting arrow.

Implementing simulations and modern technology may divide instructors, requiring a critical examination of traditional market system structures. Proposing innovative models that optimize self-interest, mutuality, and morality could make traditional institutions more adaptable. The suggestion of collaboration between professors and industry leaders could bridge the knowledge gap and decrease university overhead.

"This manuscript underscores the urgency for academia to evolve and address current challenges in a meaningful way," says Riley.
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About 1 in every 3 women, and 1 in 4 men, will experience domestic violence over their lifetime. Since domestic violence can escalate to the point of serious injury or murder, survivors must take action to increase their safety--potentially even fleeing their homes.




										      
         
        
        
        

      

																																	
Of the total homicides that occurred in the U.S. in 2020, 34% of women and 6% of men were murdered by their intimate partners.

Research has clearly shown the connection between domestic violence and homelessness. For example, a California study found that domestic violence survivors were four times more likely to experience housing instability compared with those who hadn't experienced domestic violence.

We are two psychologists based in Washington D.C., who study the experiences, struggles and strengths of domestic violence survivors.

In Washington, 1 in 4 people experiencing homelessness report a history of domestic violence, with nearly half citing it as the direct reason for their homelessness.


																																						
    
     




																																			Domestic violence and housing instability

Housing instability brings its own set of problems for survivors, including poor health, economic insecurity and the risk of future violence. These stresses can lead survivors back to the abusive relationship or into other unsafe housing situations.

Because the vicious cycle between domestic violence and housing instability is well known, domestic violence experts have argued for policies to provide quick, specialized assistance for survivors who seek emergency housing support.

Too often, however, these policies fall flat. Our 2018-2019 study of domestic violence survivors in the city's services for homelessness found that out of 41 participants, only four received immediate housing, with either a bed in a shelter or a hotel.

We collaborate with domestic violence advocates and attorneys as members of the Domestic Violence Action Research Collective, a project of the DC Coalition Against Domestic Violence. This group collectively decides on research questions through discussions about what hinders community practitioners' ability to support domestic violence survivors.

Domestic violence advocates and attorneys in our group alerted us to repeated stories about how the district government's homelessness services system was failing survivors. The group designed a study to find out why.


																																			Survivors' access to homelessness services

From May 2018 to May 2019, our team recruited study participants in the waiting room of the Virginia Williams Family Resource Center, which is the gateway for families needing emergency housing in Washington.

Of 779 clients we screened, 183 responded that domestic violence was the reason for their housing instability; 41 of those agreed to interviews about their experiences accessing homelessness services.

A Washington law states that survivors of domestic violence do not have to prove their residency in the district in order to be eligible for homeless services. Policy also dictates that survivors should be asked questions to sensitively assess their circumstances and should meet with an on-site domestic violence housing coordinator to connect them with resources.



Instead of receiving this specialized assistance, many of our participants said they found the intake process confusing and unpredictable. Almost half said they waited more than three hours to meet with staff, sometimes only to find out they needed different information to prove eligibility and would have to restart the process another day.

Participants told us that they hesitated to disclose their domestic violence experiences to staff and described inconsistent responses when they did. Of 20 participants who said they did disclose experiences with domestic violence during their intake, only 11 said they were asked about their experiences by staff, and only two met with the domestic violence specialist at the facility. Several participants shared that when they revealed experiences of domestic violence, staff members simply moved on without asking for further details.

The lack of assistance in response to the disclosure of domestic violence left many participants in distress. As one participant described it: "I left feeling discouraged and embarrassed that I told all of these people I did not know my business, just for them to say it wasn't good enough."


																																						
    
     




																																			The impact of homelessness services on survivors

Many participants felt that staff ignored their safety concerns, especially when staff insisted that survivors stay with friends, family or their abusive partner, rather than using public resources. Participants said that staff sometimes even contacted those individuals without survivors' knowledge.

Only 22 of our 41 participants were deemed eligible for services. Four received immediate shelter. Eighteen participants received referrals to public or private sources of housing assistance, or both, but too often these resources were also dead ends. Participants were put on long waitlists, landlords didn't accept vouchers, or referral options were not responsive to participants' immediate needs.

For example, a frequent referral was "rapid rehousing"--a program that provides governmental rental subsidies for up to one year, after which people must pay their own rent. Survivors who are eligible for rapid rehousing must find affordable housing in the district, which is a formidable obstacle to program effectiveness.

As one survivor put it: "Where am I going to be able to rent at, that's not a slumlord, or not in certain dangerous neighborhoods? I'm looking for safety. Running to safety doesn't mean that I'm trying to run into harm."

The 19 survivors ineligible for services were given varied reasons, often involving their inability to prove they were homeless. Ten participants told us that at the time they left Virginia Williams, they and their children had nowhere to go. Leaving without assistance prompted difficult choices, including maxing out credit cards to stay in hotels or begging to stay with family and friends in conditions that created new problems.

Some of the people we interviewed believed that the denial of assistance was due to racist and classist stereotypes of Black women seeking to "exploit the system." Given that 39 of the 41 participants in this study were Black, as was the majority of the clientele at the center, we believe the possibility that racial bias influenced the frequent denial of services is significant.


																																			Underserving domestic violence survivors

If we focus just on the interaction between staff and participants, the simplest interpretation of these results could be that staff are uninformed, unfeeling or both. Or one might wonder whether something is amiss with the survivors seeking assistance--that they are being turned away because they are not following the right steps to receive help.

We believe those interpretations miss the larger context: In our estimation, these interactions are the predictable result of service providers and survivors trying to function within an unworkable system in a context that has very little housing support available to the community.

The need at housing programs in our area dramatically outstrips capacity. This drives survivors who lack resources into an unaffordable rental market, setting off a series of cascading problems. There is a disproportionate impact on communities already subject to structural and interpersonal discrimination, such as the Black women in our study.

Our study shows that this translates into a system that is more focused on determining eligibility than determining needs and restricting spending rather than increasing survivors' safety, because staff are in the unenviable position of meting out insufficient assistance to many desperate people.

These interactions leave many without good options. One of the participants we interviewed summed up her experience this way: "I was upset. I was discouraged. And it just left me with the thought, well, maybe I'm not in so much danger. Maybe I can just stick it out a little bit longer, just try not to make him upset or anything. I was just trying to make it the best that I could."
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The rules of legal practice are highly localized. Every country sets rules that determine how lawyers qualify professionally and what they are allowed to do.




										      
         
        
        
        

      

																																	
When a lawyer who is licensed to practice in one country provides legal services in another country, it is known as cross-border or transnational legal practice. Many countries have regulations that restrict the services that foreign lawyers may provide.

The restrictions vary from country to country. For example, in Nigeria, foreign lawyers aren't allowed to practice any form of law--Nigerian law, their home country's law, or international law--unless they are licensed as a local lawyer.

A recent study by the Organization for Economic Cooperation and Development found that restriction on cross-border legal practice was the most common form of trade restriction among 50 countries surveyed. The most restrictive barrier was nationality or residency requirements.

These restrictions tend to be justified on two grounds: protecting the public from incompetent legal practitioners; and protecting local lawyers against competition from foreign lawyers.


																																						
    
     




																																			But these regulatory approaches don't consider the ease with which technology enables the provision of legal services across borders.

My doctoral research focuses on the role of technology in cross-border legal practice. I explore technology's ability to make the practice of law borderless.

In a recent paper, I argued that because technology is transnational, it is disrupting traditional notions of jurisdiction and regulation in relation to practicing law across borders. Although regulations are essential for the proper functioning of any society, particularly as they serve to protect users of services, when such regulations stifle innovation and competition, they actually make services inaccessible and unaffordable to the very people they aim to protect.

Therefore, I'd encourage legal regulators to review current rules on cross-border practice. This is particularly necessary in countries that do a lot of direct trade with each other and those with similar legal systems.

In my research, I identified three ways in which technology affects cross-border legal practice:


	lawyers can offer services virtually

	law firms don't need a physical base

	many legal services can be automated and provided more affordably.




																																			Cross-border services

Communication technology has made it possible for lawyers to offer legal services across borders. Clients can access these services from anywhere in the world.

The result is that virtual law firms have emerged. Their practices separate legal services from geographic limitations.

In addition, law firms increasingly outsource tasks such as document review and drafting. Companies that provide this service may be based in countries like India and the Philippines, where labor costs are lower. Some of the largest are Lex Outsourcing in India and Flatworld in the Philippines. Integreon and Axiom are also major players in this market, operating from multiple locations, including the US and the UK.

They produce high quality work and use technology to work from anywhere in the world, regardless of whether their lawyers are licensed to practice in the country where the work is used. Given this reality, restrictive laws governing cross-border legal activities need to be reassessed.


																																						
    
     




																																			Accessibility and affordability

Lawyers are using technology to set up firms that exist "virtually"--they don't have a physical presence. They can provide cost-effective legal services because they don't maintain bricks and mortar offices. Known as NewLaw, this trend allows lawyers to offer innovative services at a lower cost than traditional law firms.

The trend creates opportunities for lawyers to engage in cross-border legal practice. It also helps them navigate different regulatory regimes.

As a result of technological advancements, particularly seamless communication across borders via the internet, cross-border legal practice rules drafted with locality and physical territorial boundaries in mind are not effective in regulating activities that occur online. Therefore there is a need to reconsider and adapt these rules.

Automation of legal work

Legal technology can automate, assist and enhance various aspects of legal practice. According to a McKinsey estimate, 23% of lawyers' work can be automated and done more efficiently.

In a 2018 study, an AI model completed a contract review task in 26 seconds with 94% accuracy, whereas 20 highly experienced lawyers took 92 minutes to complete the same task with an 85% accuracy rate.

Legal technology has potential for generating legal documents and conducting legal research using databases with vast repositories of information from multiple jurisdictions. This could enhance lawyers' ability to serve clients in cross-border transactions.


																																			Need to modernize regulatory approaches

In 2021, the global legal technology market was valued at US$29.8 billion and it is projected to reach US$68.04 billion by 2034.

This goes to show that the influence of technology on legal practice cannot be ignored.

My findings show that regulatory approaches must adapt to the changing nature of cross-border legal practice.

For developing countries like Nigeria, however, the process of liberalizing cross-border legal practice is anything but straightforward. Nigeria, with a population exceeding 200 million, has fewer than 200,000 lawyers. There is only one lawyer for every 1,000 Nigerians. In contrast, Brazil, a country with a population similar to Nigeria's, has about 2 million lawyers. It has the highest lawyer-to-citizen ratio in the world, with one lawyer for every 164 people.

Research has shown that many Nigerians can't afford legal services.

Despite these barriers, protectionism persists.

Liberalization efforts should recognize the globalization of legal services, made possible by technology, while still valuing the uniqueness of local legal systems and traditions.

Current regulations on cross-border legal practice run the risk of becoming obsolete if these issues are not carefully considered.
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The Israeli army used a new artificial intelligence (AI) system to generate lists of tens of thousands of human targets for potential airstrikes in Gaza, according to a report published last week. The report comes from the nonprofit outlet +972 Magazine, which is run by Israeli and Palestinian journalists.




										      
         
        
        
        

      

																																	
The report cites interviews with six unnamed sources in Israeli intelligence. The sources claim the system, known as Lavender, was used with other AI systems to target and assassinate suspected militants--many in their own homes--causing large numbers of civilian casualties.

According to another report in the Guardian, based on the same sources as the +972 report, one intelligence officer said the system "made it easier" to carry out large numbers of strikes, because "the machine did it coldly".

As militaries around the world race to use AI, these reports show us what it may look like: machine-speed warfare with limited accuracy and little human oversight, with a high cost for civilians.

Military AI in Gaza is not new

The Israeli Defence Force denies many of the claims in these reports. In a statement to the Guardian, it said it "does not use an artificial intelligence system that identifies terrorist operatives". It said Lavender is not an AI system but "simply a database whose purpose is to cross-reference intelligence sources".

But in 2021, the Jerusalem Post reported an intelligence official saying Israel had just won its first "AI war"--an earlier conflict with Hamas--using a number of machine learning systems to sift through data and produce targets. In the same year a book called The Human-Machine Team, which outlined a vision of AI-powered warfare, was published under a pseudonym by an author recently revealed to be the head of a key Israeli clandestine intelligence unit.


																																						
    
     




																																			Last year, another +972 report said Israel also uses an AI system called Habsora to identify potential militant buildings and facilities to bomb. According the report, Habsora generates targets "almost automatically", and one former intelligence officer described it as "a mass assassination factory".

The recent +972 report also claims a third system, called Where's Daddy?, monitors targets identified by Lavender and alerts the military when they return home, often to their family.

Death by algorithm

Several countries are turning to algorithms in search of a military edge. The US military's Project Maven supplies AI targeting that has been used in the Middle East and Ukraine. China too is rushing to develop AI systems to analyze data, select targets, and aid in decision-making.

Proponents of military AI argue it will enable faster decision-making, greater accuracy and reduced casualties in warfare.

Yet last year, Middle East Eye reported an Israeli intelligence office said having a human review every AI-generated target in Gaza was "not feasible at all". Another source told +972 they personally "would invest 20 seconds for each target" being merely a "rubber stamp" of approval.


																																			The Israeli Defence Force response to the most recent report says "analysts must conduct independent examinations, in which they verify that the identified targets meet the relevant definitions in accordance with international law".

As for accuracy, the latest +972 report claims Lavender automates the process of identification and cross-checking to ensure a potential target is a senior Hamas military figure. According to the report, Lavender loosened the targeting criteria to include lower-ranking personnel and weaker standards of evidence, and made errors in "approximately 10% of cases".

The report also claims one Israeli intelligence officer said that due to the Where's Daddy? system, targets would be bombed in their homes "without hesitation, as a first option", leading to civilian casualties. The Israeli army says it "outright rejects the claim regarding any policy to kill tens of thousands of people in their homes".

Rules for military AI?

As military use of AI becomes more common, ethical, moral and legal concerns have largely been an afterthought. There are so far no clear, universally accepted or legally binding rules about military AI.

The United Nations has been discussing "lethal autonomous weapons systems" for more than ten years. These are devices that can make targeting and firing decisions without human input, sometimes known as "killer robots". Last year saw some progress.

The UN General Assembly voted in favor of a new draft resolution to ensure algorithms "must not be in full control of decisions involving killing". Last October, the US also released a declaration on the responsible military use of AI and autonomy, which has since been endorsed by 50 other states. The first summit on the responsible use of military AI was held last year, too, co-hosted by the Netherlands and the Republic of Korea.

Overall, international rules over the use of military AI are struggling to keep pace with the fervor of states and arms companies for high-tech, AI-enabled warfare.


																																						
    
     




																																			Facing the 'unknown'

Some Israeli startups that make AI-enabled products are reportedly making a selling point of their use in Gaza. Yet reporting on the use of AI systems in Gaza suggests how far short AI falls of the dream of precision warfare, instead creating serious humanitarian harms.

The industrial scale at which AI systems like Lavender can generate targets also effectively "displaces humans by default" in decision-making.

The willingness to accept AI suggestions with barely any human scrutiny also widens the scope of potential targets, inflicting greater harm.

Setting a precedent

The reports on Lavender and Habsora show us what current military AI is already capable of doing. Future risks of military AI may increase even further.

Chinese military analyst Chen Hanghui has envisioned a future "battlefield singularity", for example, in which machines make decisions and take actions at a pace too fast for a human to follow. In this scenario, we are left as little more than spectators or casualties.

A study published earlier this year sounded another warning note. US researchers carried out an experiment in which large language models such as GPT-4 played the role of nations in a wargaming exercise. The models almost inevitably became trapped in arms races and escalated conflict in unpredictable ways, including using nuclear weapons.

The way the world reacts to current uses of military AI--like we are seeing in Gaza--is likely to set a precedent for the future development and use of the technology.
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The federal carbon tax increase that has raised gas prices by three cents per liter in most Canadian provinces has been met by nationwide protests, many featuring slurs against Prime Minister Justin Trudeau.




										      
         
        
        
        

      

																																	
Riding on this tide of protest, Alberta Premier Danielle Smith called the carbon tax "inhumane," pushing back against more than 200 economists who signed a letter defending the carbon tax by telling them to come out of their ivory towers.

But economists are hardly infallible experts on the carbon tax and other fiscal measures implemented by governments.

A seasoned politician seizes the opportunity that populist outrage affords them despite their own inconsistencies. Indeed, Smith spoke of the benefits of the carbon tax in 2021.

While the carbon tax increase kicked in, the Alberta fuel tax was hiked by 13 cents the same day. In other words, the carbon tax has been a blessing for Smith as she deflects attention away from her own government's role in raising gas prices.


																																						
    
     




																																			Double standards

The carbon tax has come at an opportune moment for me as an economics professor, because I have been teaching about externalities--a cost or benefit that is caused by one entity but financially incurred by another--in intermediate microeconomics. I've noted the carbon tax serves as a scapegoat or a punching bag.

For instance, some homeowners have blamed the carbon tax for higher electricity bills in Alberta, ignoring the fact that the carbon tax does not apply to the electricity sector.

When the Alberta government implemented its fuel tax of 13 cents per liter, electricity bill rebates expired and deferred repayments kicked in.

Double standards abound on the carbon tax. While protesters chant "Axe the tax," they ignore that fossil fuel subsidies cost them more than the carbon tax. This seems to be a common trend in economic issues.

As another example, businesses complain about the increase in minimum wage but remain quiet about the rising compensation of CEOs and senior management.

In a similar vein, the Alberta government rushes to economists to lend their expertise on critiquing the minimum wage, but spurns them when their views do not fit the desired narrative on the carbon tax.

This is because Economics 101, or what Harvard University Prof. James Kwak terms as "economism," opposes initiatives like the minimum wage but supports measures like the carbon tax. Both stances are problematic, as I discovered while preparing lesson plans on the minimum wage and climate.


																																			Textbook economics backs carbon tax

As an economics instructor, a key lesson is that the carbon tax is the least costly method to address carbon emissions. In my pedagogical paper on climate change, I refer to McGill University economist Chris Ragan, who states that the carbon tax is more efficient than regulation.

We believe that under emission or technology regulations, there is no incentive to do better than achieving those standards. But the carbon tax incentivizes investment in new technologies to limit the tax payment. Regulations also fail to bring in revenues, whereas the carbon tax facilitates government revenues that can be used to offer rebates to low-income households and reduce other taxes.



    
    
    
        
        
    
         
             
         

        Australian economist Steve Keen explains his proposals on carbon rationing. Credit: The Marshall Society
  

Additionally, ending fossil fuel subsidies and imposing the carbon tax are effective since a significant reduction in emissions isn't going to happen due to consumer actions, like lowering the thermostat or cycling instead of driving. That's despite the fact that such actions contribute to public morality and facilitate the implementation of government policies on climate change.

Similar to Ragan's views, University of Alberta economist Andrew Leach advocates for carbon pricing as the best policy to reduce emissions in his book Between Doom and Denial. While the Alberta government milks populist outrage for political advantage, Leach argues that climate change is the single biggest environmental, political and societal challenge of our time.


																																						
    
     




																																			The limits of textbook economics

Yet there is something awry about the textbook carbon tax approach.

Ian Urquhart, a professor emeritus of political science at the University of Alberta, pointed out in 2019 that a $30 per ton carbon tax in Alberta did not prompt the public to use more public transit.

He argued that Canada would need a $200 per ton carbon tax by 2030 to reach the target of 30 percent less emissions than in 2005. The current estimated schedule for carbon tax hike by $15 each year will only lead it to $170 per ton by 2030.

However, there is a more fundamental issue. The way textbook economics approaches climate change through externalities suggests it's simply a minor aberration. Economist Kate Raworth points out in her book Doughnut Economics that this approach reduces the issue of climate change to a mere side-effect of production.

Mainstream economics focuses on two production factors--labor and capital. Energy and raw materials are ignored, which means that biophysical or ecological limits are disregarded in the pursuit of growth. According to Australian economist Steve Keen, that approach was embedded within the discipline of economics when Adam Smith shifted the focus on sources of wealth from land/environment to labor in his famous book The Wealth of Nations.

Keen argues that mainstream economics assumes 90 percent of GDP will be unaffected by climate change. He adds that urgent warnings from climate scientists have been diluted by optimistic estimations by some economists who don't account for tipping points that lead to catastrophic outcomes. In short, he argues, mainstream economics has been complicit in the existential crisis of climate change.

Other scholars make a similar argument, accusing mainstream economics of fostering dangerous complacency and delay on climate change by suggesting technological progress will address emissions via a profit motive.


																																			Radical solutions

The carbon tax is an important policy tool. But it may be too little too late, necessitating radical solutions beyond the carbon tax.

In this regard, Keen argues that carbon pricing is not enough, calling for carbon rationing. His proposal rests on a universal carbon credit and pricing everything in terms of carbon and money, where the rich would have to buy credits from the poor.

Others call for immediate action on halting material growth. This is because by focusing on the tax-versus-regulation debate and ignoring ecological limits, mainstream economics fails to convey the urgent need to address the climate crisis.

Raworth argues in her book for replenishing living systems through designs like rooftops that grow food, pavements that store storm water to add to aquifers, buildings that sequester carbon and sewage that is turned into soil nutrients.

In essence, economists need to convey a sense of urgency on climate change. This happens by going beyond textbook economics and technical jargon by highlighting the ecological and biophysical limits to growth.
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Pacific cities found to be much older than previously thought
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New evidence of one of the first cities in the Pacific shows they were established much earlier than previously thought, according to new research from The Australian National University (ANU).



										      
         
        
        
        

      

																					
The study used aerial laser scanning to map archaeological sites on the island of Tongatapu in Tonga and has been published in the Journal of Archaeological Method and Theory.

Lead author, Ph.D. scholar Phillip Parton, said the new timeline also indicates that urbanization in the Pacific was an indigenous innovation that developed before Western influence.

"Earth structures were being constructed in Tongatapu around AD 300. This is 700 years earlier than previously thought," Mr. Parton said.

"As settlements grew, they had to come up with new ways of supporting that growing population. This kind of set-up--what we call low density urbanization--sets in motion huge social and economic change. People are interacting more and doing different kinds of work."

Mr. Parton said traditionally, studying urbanization in the Pacific has been tricky due to challenges collecting data, but new technology has changed that.

"We were able to combine high-tech mapping and archaeological fieldwork to understand what was happening in Tongatapu," he said.

"Having this type of information really adds to our understanding of early Pacific societies.

"Urbanization is not an area that had been investigated much until now. When people think of early cities they usually think of traditional old European cities with compact housing and windy cobblestone streets. This is a very different kind of city.

"But it shows the contribution of the Pacific to urban science. We can see clues that Tongatapu's influence spread across the southwest Pacific Ocean between the 13th and 19th centuries."

According to Mr. Parton, the collapse of this kind of low-density urbanization in Tonga was largely due to the arrival of Europeans.

"It didn't collapse because the system was flawed; it was more to do with the arrival of Europeans and introduced diseases," he said.

"This is just the beginning in terms of early Pacific settlements. There's likely still much to be discovered."
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												Phillip Parton et al, Low-Density Urbanisation: Prestate Settlement Growth in a Pacific Society, Journal of Archaeological Method and Theory (2024). DOI: 10.1007/s10816-024-09647-8
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Team finds evidence of commonly conducted ritualized human sacrifice across Europe in the Stone Age
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                Saint-Paul-Trois-Chateaux pit 69. (A) View taken from the upper part of the 255 storage pit showing the three skeletons, with one individual in a central position (Woman 256 1) and the other two placed under the overhang of the wall (Woman 2 and Woman 3). The 257 photos were taken with a wide-angle lens; otherwise, all three individuals cannot be 258 captured in a single shot. (Credit: A. Beeching) (B) Reconstruction of the remains, 259 blocked under the overhang of the wall of the storage pit lined with straw (typical in 260 storage pits). The woman in the central position was separated from the other two by a 261 feature made of perishable materials. (C) Lastly, the storage pit was filled with stones, 262 most likely at a later point. (D) Detailed view of the individual (Women 3) in a prone 263 position with a box-shaped stone on the left half of her remains (white square). The 264 upside-down grindstone fragment next to the box-shaped stone covers the head of the 265 individual lying underneath (white circle). Credit: Science Advances (2024). DOI: 10.1126/sciadv.adl3374
            
        

    


A team of archaeologists affiliated with several institutions in France and one in Germany has found that ritualized human sacrifice was common across Europe during the Neolithic.



										      
         
        
        
        

      

																					
As they report in the journal Science Advances, the group studied the remains of three women found in a tomb in France who appeared to have been ritually brutalized sometime between 4000 and 3500 BCE and compared the remains with others like them found at sites in Europe.

The work began with the study of the remains of three women found in a tomb in Saint-Paul-Trois-Chateaux--two of the bodies showed the women were buried in unusual positions, one on her back with her legs bent upward, the other in a prone position with her neck on the torso of the other woman--characteristics associated with incaprettamento, a murder technique used by organized criminals as a means of intimidation in modern times.

The third woman was lying on her side. One of the women also had a piece of a grindstone set on her skull and another appeared to have been buried alive. The positioning, the researchers suggest, indicates that the victims were likely killed where they lay. They also note that in addition to the odd positioning of the bodies relative to one another, they were also all oriented toward the solstice.
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The researchers suggest the positioning likely meant that the women had all been killed using a form of ritualized asphyxiation--ligature strangulation--where the weight of a victim's own body results in strangulation.

To add more credence to their theory, they searched the literature for other instances of similar finds in other parts of Europe. They found 20 cases, from sites in Spain, Catalonia and Eastern Europe. Some of the earliest examples dated to between 5400 and 4800 BCE., an indication that forced forms of positional asphyxiation were conducted as part of ritualistic sacrifices all across Europe for thousands of years. They note also that rock carvings found in a cave in Italy depicted the form of human sacrifice they observed in the cave in France.
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												Bertrand Ludes et al, A ritual murder shaped the Early and Middle Neolithic across Central and Southern Europe, Science Advances (2024). DOI: 10.1126/sciadv.adl3374
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Write angry thoughts down and shred them, Japan study advises
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When you next see red, don't snap at your colleagues or scream into a pillow--writing down your feelings, then shredding or throwing them away is an effective way to calm down, a Japanese study has found.



										      
         
        
        
        

      

																					"We expected that our method would suppress anger to some extent," said Nobuyuki Kawai, lead author of the study published this week in the journal Scientific Reports.

"However, we were amazed that anger was eliminated almost entirely," said Kawai, a cognitive science professor at Nagoya University.

Around 100 students took part in an experiment where they were asked to write brief opinions on social issues, such as whether smoking in public should be outlawed.

The researchers told them that a doctoral student at Nagoya University would evaluate their writing.

But regardless of what the participants wrote, the evaluators scored them low on intelligence, interest, friendliness, logic and rationality.

They also received insulting feedback, which said, "I cannot believe an educated person would think like this. I hope this person learns something while at university."

The students then wrote down their feelings, and half of them--"the disposal group"--shredded the paper or threw it away, while the other half--"the retention group"--put it in a clear folder or a transparent box.

All the participants "showed an increased subjective rating of anger" after being insulted, the study said.

But while the anger of the retention group remained high, "the subjective anger for the disposal group decreased" to the point of being neutralized.

The researchers argued that their findings could be used as a form of ad-hoc anger management.

"Controlling anger at home and in the workplace can reduce negative consequences in our jobs and personal lives," they said.


																														
																				
																						More information:
												Yuta Kanaya et al, Anger is eliminated with the disposal of a paper written because of provocation, Scientific Reports (2024). DOI: 10.1038/s41598-024-57916-z , doi.org/10.1038/s41598-024-57916-z
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If you pay any attention to politics and polling, you have likely heard that your friends and neighbors are not very happy with the direction of the country. You might not be, either.



										      
         
        
        
        

      

																																	
One ABC News/Ipsos survey in November 2023 showed three-quarters of Americans believed the country was on the "wrong track." Only 23% believed it was headed in the "right direction."

And the survey was not an outlier. Poll after poll shows a sizable majority of the nation's residents disapprove of its course.

Have Americans--long seen as upbeat, can-do optimists--really grown dour about the state of the nation and where it's headed?

The answer, we think, is yes and no. Or, to be more direct, as the researchers who run the American Communities Project, which explores the differences in 15 different types of community in the United States, we believe the surveys are asking a question with no real meaning in the United States in 2024--a question that may have outlived its usefulness.

An 'astonishing finding'

"Do you feel things in the country are generally going in the right direction, or do you feel things have gotten off on the wrong track?"

That question or one very much like it is well known to anyone who has glanced at a poll story or studied the data of a survey in the past 50 years.


																																						
    
     




																																			These public opinion surveys, often sponsored by news organizations, seek to understand where the public stands on the key issues of the day. In essence, they tell the public about itself. Political parties and candidates often conduct their own surveys with a version of the "right direction/wrong track" question to better understand their constituencies and potential voters.

The American Communities Project, based at Michigan State University, uses demographic and socioeconomic measures to break the nation's 3,100 counties into 15 different types of communities--everything from what we label as "big cities" to "aging farmlands." In our work with the project, we've found a strong reason to be skeptical of the "right direction/wrong track" question. Simply put, the divisions in the country have rendered the question obsolete.

In 2023, we worked with Ipsos to survey more than 5,000 people across the country in all those community types. We asked the survey participants what issues they were concerned about locally and nationally. How did they feel about the Second Amendment? About gender identity? About institutional racism? We found a lot of disagreement on those and other controversial issues.

But there were also a few areas of agreement. One of the big ones: In every community we surveyed, at least 70% said the country was on the "wrong track." And that is an astonishing finding.


																																			Agreement for different reasons

Why was that response so surprising?

The community types we study are radically different from each other. Some are urban and some are rural. Some are full of people with bachelor's degrees, while others have few. Racially and ethnically, some look like America as it is projected to be in 30 years--multicultural--and some look like the nation did 50 years ago, very white and non-Hispanic. Some of the communities voted for President Joe Biden by landslide numbers in 2020, while others did the same for Donald Trump.

Given those differences, how could they be in such a high level of agreement on the direction of the country?

To answer that question, we visited two counties in New York state in January that are 31/2 hours and several worlds away from each other: New York County, which is labeled a "big city" in our typology and encompasses Manhattan, and Chenango County, labeled "rural middle America" in our work, located in the south-central part of the state.

In 2020, Biden won 86% of the vote in big metropolitan Manhattan, and Trump won 60% in aging, rural Chenango.

When we visited those two counties, we heard a lot of talk of America's "wrong track" in both places from almost everyone. More important, we heard huge differences in "why" the country was on the wrong track.


																																						
    
     




																																			"If something don't change in the next election, we're going to be done. We're going to be a socialist country. They're trying to tell you what you can do and can't do. That's dictatorship, isn't it? Isn't this a free country?" said James Stone, 75, in Chenango County.

Also in Chenango County, Leon Lamb, 69, is concerned about the next generation.

"I'm worried about them training the kids in school," he said. "You got kids today who don't even want to work. They get free handouts ... I worked when I was a kid ... I couldn't wait to get out of the house. I wanted to be on my own."

In New York City, meanwhile, Emily Boggs, 34, a theater artist, bartender and swim instructor, sees things differently as she struggles to make ends meet.

"We've been pitched since we were young, that like, America is the best country in the world. Everyone wants to be here, you're free, and you can do whatever you want," Boggs said. "And it's like, well, if you have the money ... I've got major issues with millionaires and billionaires not having to pay their full share of taxes, just billionaires existing ... It's the inequality."

A lifelong New York City resident, Harvey Leibovitz, 89, told us: "The country is on the wrong direction completely. But it's based upon a very extreme but significant minority that has no regard to democracy, and basically, in my opinion, is racist and worried about the color of the population."


																																			Opposite views in same answer

To be clear, we are not saying that asking people about the direction of the country is completely worthless. There may be some value in chronicling Americans' unhappiness with the state of their country, but as a stand-alone question, "right direction/wrong track" is not very helpful. It's the beginning of a conversation, not a meaningful measure.

It turns out that one person's idea about the country being on the wrong track may be completely the opposite of another person's version of America's wrong direction.

It's easy to grasp the appeal of one broad question aimed at summarizing people's thoughts. But in a complicated and deeply fragmented country, a more nuanced view of the public's perceptions of the nation would help Americans understand more about themselves and their country.
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Organizations need to beware of 'institutional parasites,' study says
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Organizations that fail to identify or swiftly expel "institutional parasites" risk long-term damage, academics from British and Finnish business schools have warned.



										      
         
        
        
        

      

																																	
In a paper published in Academy of Management Review, they argue that the increasingly complex and opaque nature of many organizations provides fertile ground for institutional parasites, such as suppliers or other key external partners and employees.

Dr. Jukka Rintamaki from Finland's Aalto University School of Business, Dr. Simon Parker from Nottingham University Business School and Professor Andre Spicer, Professor of Organisational Behaviour at Bayes Business School (formerly Cass), City, University of London, analyzed existing research and a range of case studies.

They cite accountancy firms that collude in falsification of accounts (such as Arthur Andersen's oversight of collapsed energy giant Enron) and specialist ESG firms that guarantee positive outcomes from human rights and sustainability audits of clients' supply chains.

The authors used a model developed by Dr. Rintamaki to explore how the parasites form and proliferate--and how they can be challenged effectively.

The parasitical action can initially benefit both the institutional parasite and the host organization, they conclude. The parasite is more likely to win contracts by guaranteeing positive conclusions, while the latter may pay less tax or have lower supply chain costs.


																																						
    
     




																																			The more complex and opaque the institutional environment, the more parasites can remain undetected or without their negative impact being obvious, the paper says.

Dr. Rintamaki said, "Institutions identify and act against obvious threats but it is the insidious ones that can fell them. A leech that is visibly draining blood from a body will be quickly removed. An internal parasite, such as a roundworm, can cause significant harm to the host human before they realize they have a problem and seek medical attention and treatment."

Partly due to the initially mutually beneficial nature of much parasitical activity, leaders can engage in willful blindness--or fail to clearly identify and challenge the parasites. That can foster more parasites--and ultimately lead to significant harm, including the collapse of the organization.

Even when seeking to manage or remove the parasitical activity, leaders can actually exacerbate the problem, the authors warn.

Some leaders or industry watchdogs or legislators react with new policies, rules and guidance. Ironically, such measures can nurture the very environment in which parasites thrive by increasing complexity and opacity. The organization is also focusing on process and administrative actions rather than its core functions--risking inefficiencies and reputational damage.

The authors urge leaders to instead act boldly--"reforming" the institution in ways that improve transparency and reinforce its core purpose and principles. Regulators and lawmakers responding to exposure of wrongdoing should also embrace that approach and aim to improve the identification of parasitical actors.


																																			Often an organization that has drifted too far from the principles and practices that made it successful in the first place must change to maintain or regain success, Dr. Parker said.

"Complexity is the key driver of institutional parasitism and as organizations grow it is more difficult for leaders to be aware of emerging problems across many sites or partner organizations. It's also a fact of life that there is sometimes a gap between what we claim about ourselves and what we do--and that can apply, for example, to monitoring of suppliers."

Professor Spicer said, "In modern life medical science and public health regulations have removed many parasites and other risks to our biological health from our daily lives. Simultaneously, however, our increasingly complex working environments have fostered the conditions where institutional parasites flourish. We have all worked with 'slackers' and with people who sometimes cut corners or sail close to the wind ethically. Our concept of institutional parasites goes well beyond that."

Dr. Parker added, "It's understandable that the first response to a parasitical threat is adding yet more pages to bulging staff manuals or supplier contracts. However, leaders should instead focus on stripping back the complexity and looking at the core functions, purpose and expectations of their organization. Ironically, sometimes such change allows leaders to maintain a form of the status quo."



																																																					
																				
																						More information:
												Jukka Rintamaki et al, Institutional Parasites, Academy of Management Review (2024). DOI: 10.5465/amr.2021.0502
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Often, when scientists do research around a specific societal challenge, they hope their work will help solve that larger problem. Yet translating findings into long-lasting, community-driven solutions is much harder than most expect.



										      
         
        
        
        

      

																																	
It seems intuitive that scientists studying living organisms, microbes, and ecosystems could apply their findings to tackle food shortages, help keep environments healthy, and improve human and animal health. But it's not always that easy. Issues like climate change, renewable energy, public health, and migration are complex, making direct solutions challenging to develop and implement.

As a group of researchers invested in helping scientists create meaningful impact with their work, we understand problems like these will need experts from different fields and industries to work together.

This means we might need to reevaluate certain aspects of the inquiry process and embrace fresh perspectives if we, as members of the scientific community, want to improve our capacity for producing solutions-oriented research.


																																						
    
     




																																			Defining use-inspired research

Science does not occur in a vacuum. Factors including funding availability, access to advanced technologies and political or social contexts can influence the kinds of studies that get done. A framework called use-inspired research and engagement, or UIRE, acknowledges this fact.

In use-inspired research, the potential applications of findings for society shape the directions of exploration.

In UIRE, researchers work with members of a community to figure out what questions they should look into. They form partnerships with other stakeholders, including governments, businesses of all scales and nonprofits, to form a collaborative foundation. This way, researchers can tailor investigations from the outset to be useful to and usable by decision-makers.

Translational research, or intentionally grounding scientific exploration in practical applications, isn't new. Use-inspired research expands on translational research, prioritizing building connections between practitioners and communities.

In the U.S., the passage of the CHIPS and Science Act in 2022 further codified use-inspired research. The act directed US$280 billion over the next 10 years toward funding scientific inquiry to boost domestic competitiveness, innovation and national security.

This legislation also authorized the establishment of the National Science Foundation's Directorate for Technology, Innovation and Partnerships, called NSF TIP. TIP marks the agency's first new directorate in over three decades, created with the aim of sparking the growth of diverse innovation and technology landscapes.


																																			Producing science in partnership

In use-inspired research and engagement, collaboration is a big part of each project from the start, when the researchers are first deciding what to study. These cooperative partnerships continue throughout data collection and analysis. Together, these teams apply the results and develop products, implement behavior changes, or further inform community decision-making.



    
    
    
        
        
    
         
             
         

        Translational research and use-inspired research rely on collaborations between researchers and stakeholders outside academia.
  

For example, a large hospital, an academic organization and several nonprofits may partner together to explore issues affecting health care accessibility in the region. Researchers collect data through surveys and interviews, and interpret the findings within the community's specific circumstances. They can then coordinate data evaluation with the health care and nonprofit partners, which helps take socioeconomic status, cultural beliefs and built infrastructure like grocery stores and public transportation into account.

This approach brings together the broad perspectives of a large hospital network, academic expertise around survey creation and data analysis, and specialized knowledge held by nonprofits. These groups can then collaborate further to develop specific programs, such as educational initiatives and enhanced health care services. They can tailor these to the needs of the community they serve.


																																						
    
     




																																			Use-inspired research matters because it looks at all the different issues facing a community holistically and keeps them in mind when investigating potential solutions. UIRE is not a substitute for basic, foundational research, which explores new questions to fundamentally understand a topic. Rather, it's an approach centered around selecting questions and developing methods based on real-world importance.

UIRE creates a foundation for long-term, inclusive partnerships--and not just within academia. Government, community organizations, large companies and startups can all use the same principles of UIRE to share ideas and craft solutions to issues facing their communities. Individuals from all sorts of backgrounds are equally integral to the entire process, further amplifying the viewpoints present.

Use-inspired methods are not only relevant to improving research outcomes. A use-inspired approach drives innovation and technological advancements across sectors. When used in K-12 classrooms, UIRE leads to well-rounded students.

This approach can also improve learning in workforce development spaces, creating employees trained to build connections.

UIRE provides platforms for the general public to participate in conversations about issues impacting their lives that they may not have otherwise been a part of.


																																			Harnessing early-career engagement

Use-inspired methods challenge not only how, but who contributes to and benefits from scientific inquiry. They also focus on making the findings accessible to those outside academia.

To craft necessary solutions for complex societal problems, institutions will need to continue backing traditional scholars who excel at pure basic research. At the same time, they can support training in use-inspired domains.

Early-career professionals across sectors will continue to play an important role in spreading and sustaining the cultural shifts necessary to embrace use-inspired research at a wider scale. These early-career professionals can bring fresh ideas to the table and craft innovative approaches to problems.

To support translational research long term, institutions and supervisors can support students in hands-on learning opportunities from the first year of undergraduate coursework to postgraduate fellowships. These opportunities can help students learn about UIRE and equip them with the skills needed to build cross-sector partnerships before entering the workforce.

By receiving mentorship from individuals outside academia, students and trainees can gain exposure to different career paths and find motivation to pursue opportunities outside traditional academic roles. This mentorship fosters creative problem-solving and adaptability.

UIRE provides a potential framework to addressing complex societal challenges. Creating opportunities for the ongoing involvement of young people will seed a vibrant future for use-inspired research and engagement.
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Personality type can help predict who's single or in a relationship, and how happy they are, says study
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The phrase "single life" may conjure images of a busy "Sex and the City"-like social calendar, packed with dates and drama. But researchers at the University of Toronto say that most singles are actually introverts--a far cry from the extroverted stereotypes we often see depicted in movies and on TV.



										      
         
        
        
        

      

																																	In a study published recently in the Personality and Social Psychology Bulletin, the researchers reveal how certain personality traits--particularly how extroverted, conscientious and neurotic someone is--predict who is likelier to be single or in a relationship.

It's one of several links among personality, well-being and relationship status described in the research.

"As marriage rates decline and more people live alone, our study contributes to a more complex picture of single lives that goes beyond the misleading stereotype of the miserable single person," says lead author Elaine Hoan, a Ph.D. candidate in in the lab of Geoff MacDonald, a professor in the department of psychology in the Faculty of Arts & Science.

"While on average people in relationships are more satisfied with their lives than single people, there are many happy singles--relationships don't play as big of a role in one's overall life satisfaction as you may think. We found that personality, more than relationship status, determines who is happy with their life and who isn't."

For the study, researchers recruited over 1,800 participants between the ages of 20 and 59 who had either been single for at least six months or in a relationship for at least six months. Participants completed a set of questionnaires that measured personality, satisfaction with relationship status, sexual satisfaction and life satisfaction to shed light on how personality traits affect well-being in the context of relationship status.


																																						
    
     




																																			For the personality measurement, Hoan used the "Big Five" model of personality, which focuses on the following traits: extroversion (outgoing and high-energy), agreeableness (compassionate and respectful), conscientiousness (productive and dependable), neuroticism (anxious and depressed) and openness (curious and creative).

Where someone fell on the introversion and extraversion scale was more strongly related to whether they would be single or in a relationship.

"In a world that caters to extroverts, introverts are misrepresented as antisocial," says Hoan. "The reality is, introverts enjoy their alone time and independence, and can emotionally regulate--meaning, they can manage their reactions to their feelings on their own. So, an introvert may prefer being single more than being in a relationship.

"On the other hand, extroverts are happier than introverts in general--regardless of whether they were single or not--and introversion makes it a bit tougher to get into a relationship in the first place because introverts may not find themselves in social situations as often. Other existing research also suggests that being in a relationship may make someone more extroverted, by increasing confidence and widening their social circle."

The researchers also found notable--though weaker--connections to the traits of conscientiousness and neuroticism. Single people were less likely to identify with descriptors like "keeps things neat and tidy" and "gets things done" and agreed more strongly with phrases like "can be tense," "often feels sad" and "is temperamental."


																																			"Conscientious people are more likely to be goal-oriented, especially towards traditional goals like getting a job and getting married, as well as exhibit a strong work ethic, so that may feed into their desire and ability to start and commit to a romantic relationship," says Hoan. "Depressive symptoms like sadness and low energy may make it more difficult to pursue and maintain a relationship--while the emotional support you get in a romantic relationship could reduce these symptoms."

Next, Hoan will be researching happiness in married versus unmarried people. She hopes her work continues to challenge societal misconceptions about who people are and how they choose to live their lives, whether in a relationship or not.

"There is stigma associated with being single--you know, people saying, 'You'd be happier if you were in a relationship, so why aren't you?'--when that's not necessarily true for everyone," she says. "I hope what people take from our research is the idea that you don't have to be someone you're not--just be yourself."
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												Elaine Hoan et al, Personality and Well-Being Across and Within Relationship Status, Personality and Social Psychology Bulletin (2024). DOI: 10.1177/01461672231225571
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Researchers investigate effectiveness of shipping alliances
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Research published in the International Journal of Shipping and Transport Logistics has looked at the various factors that affect the overall effectiveness of shipping alliances in the container shipping industry. These alliances, formed as cooperative agreements between container carriers, have become an important part of the industry, providing benefits such as expanded market access, operational efficiency, and keeping companies afloat in turbulent times.




										      
         
        
        
        

      

																					Hui Ting Lu, Kum Fai Yuen, and Kim Hock Tan of Nanyang Technological University in Singapore and Guanqiu Qi of Chung-Ang University in South Korea surveyed 180 executives from major shipping lines involved in prominent alliances. They used the survey results to identify 20 factors associated with successful alliances. They then measured the impact of these factors, such as opportunistic behavior and constructive coordination, on outcomes for the companies involved in the alliances.

In order to formalize their results, the team categorized the critical success factors as alliance rationale and conditions, partner search and selection, partnership design, partnership implementation, and partnership outcome evaluation. Within these different phases, the team found that alliance rationale and conditions in particular influenced constructive coordination among partners.

The team also used various theoretical frameworks, such as transaction cost theory, resource-based view, knowledge-based theory, sociological approaches, and general management and leadership theory to provide a comprehensive understanding of critical success factors and how they relate to those different phases and the outcomes among shipping alliances.

The team found that the initial phases of alliance building depended on strong foundations built through careful partner selection and the ongoing strength of the alliance needed a good working relationship for its implementation but also continuous evaluation of the pros and cons. The researchers also found that success depended on the ability for partners to adapt to external factors such as regulatory changes and cybersecurity threats to maintain coordination and achieve their goals.

The container shipping industry must ride the waves of changing markets. The research highlights a continued need for improved understanding of how alliances between different companies can work and to allow them to navigate safely through smooth seas and dire straits.


																														
																				
																						More information:
												Hui Ting Lu et al, Critical success factors of strategic alliance in the shipping industry, International Journal of Shipping and Transport Logistics (2024). DOI: 10.1504/IJSTL.2024.137890
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Visiting white parts of town makes some Black kids feel less safe, according to study
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Some Black youth feel less safe when they visit predominantly white areas of their city, a new study in Columbus has found.



										      
         
        
        
        

      

																																	
And it was those Black kids who spent the most time in white-dominated areas who felt less safe, said Christopher Browning, lead author of the study and professor of sociology at The Ohio State University.

"Familiarity with white neighborhoods doesn't make Black kids feel more comfortable and safer. In fact, familiarity seems to reveal threats," Browning said. "It is not a terribly optimistic finding."

The study was published online recently in the Journal of Adolescent Health.

The study is one of the first to examine racial differences in how urban youth perceive their safety in real time, Browning said. Data came from the federally funded Adolescent Health and Development in Context study, which involved 1,405 11- to 17-year-old youths in Columbus.

Researchers gave participants smartphones, which they used to report on how safe they felt as they moved through the city over a one-week period.

Five random times a day, the youths received a mini-survey that asked them where they were, what they were doing, who they were with and social characteristics of the setting. The GPS on their phone also recorded their location.

Each survey also asked them to rate on a 5-point scale if the location they were in was a safe place to be.


																																						
    
     




																																			Researchers classified the youth as being in a white-dominated area if the census-block they were in when they were surveyed was at least 70% non-Hispanic white.

The study also measured violent crime levels in the areas that the youth visited.

Results showed that youth generally felt safe when they were near their homes--those who were within 30 meters of their home had about a 14% greater probability than others of strongly agreeing they felt safe in the moment.

Not surprisingly, both Black and white youth were less likely to say they felt safe when they were in census blocks that had higher violent crime rates.

But it was the racial differences that were of greatest interest to the researchers.

"When white youth are in white-dominated spaces, they tended to feel a little safer," said Browning, who is also a member of Ohio State's Institute for Population Research. "But that's not the case for Black youth."

The issue that Black youth face in Columbus and most other cities is that the resources they want and need--such as shopping, entertainment, libraries and restaurants--are often located in predominantly white areas.

Results of the study showed that Black youth who live in segregated, predominantly Black neighborhoods spend an average of 40% of their non-home time in white-dominated neighborhoods--about twice as much time as they spend in their own neighborhoods.

And the unsafe feeling for Black participants in the study increased with more exposure to predominantly white neighborhoods. For example, for teenagers exposed, on average, to 70% white neighborhoods, being outdoors in a white neighborhood reduced the probability of reporting strong agreement that the location was safe by about 26%.


																																			"There is this complicated trade-off that Black youth have to navigate in which they want to take advantage of these organizational resources that are mainly available in white areas of the city," Browning said. "But they also have to deal with feeling concerned about their safety."

In order to keep the mini-surveys short, youth were not asked what led to their feelings of relative safety when they were in different parts of the city. But other research points to why Black youth would feel less safe in white-dominated areas of the city, he noted.

There is the fear of being the victim of racial violence or having a potentially dangerous encounter with police, which, while rare, is always possible, he said.

"But there is also the sense of psychological safety. We think of it as the sense of trust that Black youth have that they can be themselves and not be at risk of being excluded, which could include anything from microaggressions to outright discrimination," he said.

This perception of being less safe in white neighborhoods may have real-life health consequences for Black youth. In a study published last year in the journal Psychoneuroendocrinology, Browning and colleagues measured hair cortisol concentrations in some of the same Black and white youths (690 total) involved in this research. High hair cortisol levels indicate elevated levels of chronic stress.


																																						
    
     




																																			The findings showed that Black youth who perceived they were less safe also had higher levels of hair cortisol. Similar findings were not seen in white kids.

"We found that feelings of safety among Black kids predict this biological indicator of stress found in hair. High levels of chronic stress could have negative effects on health," Browning said.

The results show the challenges that Black youth face living in American cities.

While a lot of attention has been paid to the problems Black youth face growing up in segregated neighborhoods, this study suggests that leaving those areas may present problems as well.

"Black youth face unique challenges when they try to use the resources that are often found only in white-dominated neighborhoods in their city," Browning said.



																																																					
																				
																						More information:
												Christopher R. Browning et al, Racial Differences in Activity Space Exposures and Everyday Perceptions of Safety Among Urban Youth, Journal of Adolescent Health (2024). DOI: 10.1016/j.jadohealth.2024.01.022
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Does wearing a face mask make you seem more or less trustworthy?
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Researchers at Swinburne University of Technology have found that the correlation between face masks and perceptions of trustworthiness may be linked to social norms rather than how they impact appearance.



										    
																					
During the global COVID-19 pandemic, the wearing of face masks became normalized, but this has now worn off. As Australians enter flu season, are individuals who are opting to wear face masks as a preventative measure trusted more or less?

Lead by social psychologist, Dr. Julian Oldmeadow, the Swinburne study tracked perceptions of trustworthiness for masked, unmasked and covered faces over time. In total, 373 Australian participants were surveyed across 2020, 2022, or 2023. The study is published in the journal Perception.

"People tended to trust masked faces more than unmasked faces, at least during the height of the pandemic. This boost to trustworthiness has now worn off, so that faces covered with a mask now are at least no more trustworthy-looking than unmasked faces, and perhaps even somewhat less trustworthy."

"The positive effects of masks seen during the pandemic appear to be temporary, based on pandemic-specific social norms around wearing masks to protect yourself and others. But outside contexts where masks are normative, we tend to prefer and trust unmasked faces more, perhaps because we feel we can get a better read on someone when we can see their whole face."



																														
																				
																						More information:
												Julian A. Oldmeadow et al, Masks wearing off: Changing effects of face masks on trustworthiness over time, Perception (2024). DOI: 10.1177/03010066241237430
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The evolving attitudes of Gen X toward evolution
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As the centennial of the Scopes Monkey Trial of 1925 approaches, a new study illustrates that the attitudes of Americans in Generation X toward evolution shifted as they aged.



										      
         
        
        
        

      

																																	
The study, led by Jon D. Miller, research scientist emeritus in the Institute for Social Research at the University of Michigan, found that while students in middle and high school tended to express uncertain attitudes toward evolution, those attitudes solidified as they graduated high school, went to college and entered the workforce.

"Some may challenge whether the evolution issue is still of relevance and consider it to be a harmless curiosity," Miller said. "U.S. science and technology continue to prosper, although a substantial minority of American adults reject the idea that humans developed from earlier species of animals.

"However, we believe that there are numerous examples of public policy over recent decades when an understanding of basic biological constructs would have helped inform public and political debate on those issues."

The study, published in the journal Public Understanding of Science, used data collected from about 5,000 participants born in the center of Generation X, 1971-1974, over the course of 33 years, from middle school to midlife.

"Research on attitudes toward science typically uses a single survey or a series of surveys of different participants," Miller said. "Using the three-decade record from the Longitudinal Study of American Life enables our study to investigate how attitudes develop and shift over formative decades in the same individuals."


																																						
    
     




																																			Middle school and high school students displayed a good deal of uncertainty about evolution, with a third having no attitude about evolution and 44% saying that the statement "human beings as we know them developed from earlier species of animals" was probably true or probably false, reflecting a degree of uncertainty about the issue.

During the 15 years after high school, 28% of these Generation X young adults concluded that evolution was definitely true, and 27% thought that evolution was definitely false, according to co-author Mark Ackerman, a professor at Michigan Engineering, the U-M School of Information and Michigan Medicine.

"These results demonstrate the impact of postsecondary education, initial career experiences, and the polarization of the political system in the United States," Ackerman said.

During the next 15 years (from their early 30s to their late 40s), these Generation X LSAL participants reported a small increase in the proportion of individuals seeing evolution as definitely true (30% in 2020) and a small decrease in the proportion seeing evolution as definitely false (23% in 2020). These results reflect the stabilization of the lives of LSAL respondents, with substantial numbers entering a career of their choice, starting a family, and becoming more engaged with their community.


																																			The study investigated the factors that were associated with the participants' attitudes toward evolution at three points during the study. As in a previous study by the same researchers, factors involving education tended to be strong predictors of the acceptance of evolution, while factors involving fundamentalist religious beliefs tended to be strong predictors of the rejection of evolution.

The experience of college-level science courses, the completion of baccalaureate or more advanced degrees, and the development of civic scientific literacy were strong predictors of increased acceptance of evolution.

"Our analysis of a unique longitudinal dataset allowed us to explore the development of attitudes toward a scientific topic in unprecedented detail," Miller said. "And understanding the public's attitudes toward evolution is of particular importance since evolution is going to continue to be central to biological literacy and--scientific literacy--in the 21st century."
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												Jon D. Miller et al, The acceptance of evolution: A developmental view of Generation X in the United States, Public Understanding of Science (2024). DOI: 10.1177/09636625241234815
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Study finds link between anti-Black sentiment and broad support for political violence in the US
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Support for anti-Black violence has a long historical arc in American politics dating back to slavery. A George Washington University research team led by Assistant Professor of Political Science Andrew Thompson conducted an experiment to try to tap into top-of-mind ideas about the changing demographics in the United States.



										      
         
        
        
        

      

																																	
The team tested how Americans think of the changing country using multiple national surveys. The team randomly asked Americans what comes to mind when they think of U.S. racial diversification. When investigating the responses, the team found that the American public by and large identified Black Americans as a threat more than any other racial group.

These views causally drive more support for violence across the multiple studies conducted by the team. On the whole, the researchers found that anti-Black senses of threat are key drivers in support for violence across Americans. The paper, "Anti-Black Political Violence and the Historical Legacy of the Great Replacement Conspiracy," was published in Perspectives in Politics.

According to the authors, perceptions about Black Americans' growing political and economic power persist in spite of the fact that their population is not the fastest growing in the United States, nor have Black Americans made sizable gains in their socioeconomic status. The perception of Black threat is an important driver of democratic backsliding and political violence that deserves additional attention.


																																						
    
     




																																			"When ordinary Americans think about how the country is changing, regardless of the groups who are growing and changing, they think about and feel threatened by Black Americans," Thompson said. "These ideas make them expressively more supportive of violence.

"So, we need to give further attention and build more safeguards for Black Americans when we think about who is in harm's way as political rhetoric and content about the changing country is put forth. Events like the Buffalo shooting in 2022 are not flashes in the pan, but instead connect deeply to how many others are thinking."

The study's findings reveal a concerning pattern when discussing the overall diversification of white Americans, when presented with this topic, disproportionately associate it with Black Americans and frequently express heightened anti-Black sentiment, surpassing their reactions to other non-white groups. Across all three studies, Black Americans were referenced 51% of the time, while Latinx and Hispanic Americans were mentioned 33%, and Asian Americans 15%.

Moreover, ordinary citizens exhibit increased support for violence when prompted to contemplate the country's diversification, highlighting a troubling correlation between thoughts of demographic change and a rise in endorsement for political violence. These intertwined dynamics underscore the complex intersection of racial perceptions and attitudes toward violence in shaping public opinion.
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												Andrew Ifedapo Thompson et al, Anti-Black Political Violence and the Historical Legacy of the Great Replacement Conspiracy, Perspectives on Politics (2024). DOI: 10.1017/S1537592724000045
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Nearly half of B2B startups choose not to market themselves, researchers find
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Marketing is one of the most effective ways for an early-stage business-to-business (B2B) startup firm to grow, yet nearly half of such firms that would benefit from it choose not to do any marketing, according to the findings of a paper co-authored by a Smeal College of Business professor and published in the journal Industrial Marketing Management.




										      
         
        
        
        

      

																																	The researchers focused on systematic marketing--where a firm has an ongoing process of collecting and using customer data to improve its offerings, communications and distribution programs. They specifically examined which startup firms conduct systematic marketing, what causes them to do so and what benefits they derive from that investment. The findings may help future startup firms determine whether or not to use systematic marketing and when it is best to do so, the researchers said.

"We have a recipe that tells you whether or not to add that marketing side to this particular dish," said Smeal Distinguished Research Professor of Management Science Gary Lilien, co-corresponding author on the study.

Lilien and University of Technology Sydney Associate Professor Ofer Mintz used data from the online valuation platform Equidam, analyzing 693 B2B or business-to-consumer (B2C) startup firms that had launched between July 2016 and April 2018, 202 of which also provided current and anticipated financial information for 2019 and 2020.

The startup firms had contacted Equidam for financial valuation, making them a self-selected population different from the larger startup population. To address potential bias in the Equidam data and validate their initial findings, Lilien and Mintz conducted an additional study surveying 377 startup firms selected from a Survey Sampling International panel of entrepreneurs.


																																						
    
     




																																			The researchers found that 55% of the sample startup firms reported conducting systematic marketing and 45% said they did not. In both studies, the researchers discovered that early-stage B2B startup firms were the least likely of all B2B startup firms to conduct systematic marketing but the most likely to benefit from it, while early-stage B2C startups were the most likely to conduct systematic marketing but the least likely to benefit from it. Late-stage B2B startup firms also benefited less from conducting systematic marketing than early-stage firms.

They also found that startup firms' decision to conduct systematic marketing influenced the firms' valuations. More than half of the startup firms surveyed in the two studies--60% of those in the Equidam study and 61% in the validation study--got the decision about whether to conduct systematic marketing wrong, which would have negative effects on their valuations.

The study provides a framework--which used insights from interviews with startup founders, investors and startup firm consultants--that focuses on the consequences of startup firms conducting systematic marketing. The researchers found that the success of marketing efforts, and the likelihood it will improve a firm's valuation, depends on the startup firm's type of customer--direct consumers or other businesses; early versus late-stage development of the firm; previous startup experience of the firm's top management team; and the environment of the firm's industry.


																																			Mintz said he initially thought the study would be more about "what types of marketing are best for startups?" but discovered during early interviews that many startup managers didn't consider marketing at all, often because it would mean redirecting already scarce financial resources.

"I would ask if, say, an investor gave you $10,000 or $100,000, or whatever additional number, how much would you spend on marketing? And most would say zero," Mintz said. "That was the 'aha' moment, when we knew we were on to something bigger than we thought."

Lilien and Mintz also found that early-stage startup firms were more likely to conduct systematic marketing if they had top management team members with previously successful entrepreneurial experience and were backed by investors with a financial stake in the firm. They observed that some B2B startup firms--many of them spinoffs from existing companies--had smaller but more knowledgeable customer bases than B2C startup firms and therefore a greater ability to verify the credibility of their firms through marketing.

"Marketing for these companies is really sales and tech support and getting a deep understanding of the evolving needs of the existing customers and co-developing products with them," Lilien said.

Startup firms that conducted systematic marketing provided an observable signal to potential investors about the firms' level of quality. The researchers said entrepreneurs could use the study to provide guidance for both early-stage startup firms and for investors. They concluded that future research is needed to determine how to best encourage early-stage B2B startups to conduct systematic marketing.

"I think this work is going to be of most benefit to venture capitalists," Lilien said.
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												Ofer Mintz et al, Should B2B start-ups invest in marketing?, Industrial Marketing Management (2024). DOI: 10.1016/j.indmarman.2024.01.003
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