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


      
        New synthesis method enhances MoS2 optoelectronic performance
        An international research team led by Professor My Ali El Khakani of the Institut national de la recherche scientifique (INRS) has made a surprising discovery about the properties of molybdenum disulfide, also known as MoS2. The material is highly sought after in optoelectronics.

      

      
        New method to synthesize amorphous metal-organic frameworks and coordination polymers
        Researchers at Humboldt-Universitat zu Berlin, led by Prof. Dr. Nicola Pinna, have made an advancement in nanotechnology, successfully extending the well-known Stober method to synthesize amorphous metal-organic frameworks (MOFs) and coordination polymers (CPs).

      

      
        Hexagonal metallic-mean approximants help bridge gap between quasicrystals and modulated structures
        For a long time, scientists associated crystal structures with an ordered arrangement of atoms in a repeating lattice-like pattern, believing it to be the most stable configuration. However, by the 1960s, advancements in crystallography revealed materials that did not fit the traditional model. These structures exhibit a non-periodic or non-repeating pattern and are called aperiodic crystals.

      

      
        Study: Nanoparticle vaccines enhance cross-protection against influenza viruses
        To offer cross-protection against diverse influenza virus variants, nanoparticle vaccines can produce pivotal cellular and mucosal immune responses that enhance vaccine efficacy and broaden protection, according to a study by researchers in the Institute for Biomedical Sciences at Georgia State University.

      

      
        High-speed electron camera uncovers new 'light-twisting' behavior in ultrathin material
        While taking snapshots with the high-speed electron camera at the Department of Energy's SLAC National Acceleratory Laboratory, researchers discovered new behavior in an ultrathin material that offers a promising approach to manipulating light that will be useful for devices that detect, control or emit light, collectively known as optoelectronic devices, and investigating how light is polarized within a material. Optoelectronic devices are used in many technologies that touch our daily lives, in...

      

      
        Nanoparticle-based delivery system could offer treatment for diabetics with rare insulin allergy
        Up to 3% of people with diabetes have an allergic reaction to insulin. A team at Forschungszentrum Julich has now studied a method that could be used to deliver the active substance into the body in a masked form--in the form of tiny nanoparticles.
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                Typical SEM images of the PLD-MoS2 films deposited onto Si-substrates at different Td values and an NLP7000. Credit: Advanced Optical Materials (2024). DOI: 10.1002/adom.202302966
            
        

    


An international research team led by Professor My Ali El Khakani of the Institut national de la recherche scientifique (INRS) has made a surprising discovery about the properties of molybdenum disulfide, also known as MoS2. The material is highly sought after in optoelectronics.



										      
																																	The results of this study, carried out in collaboration with Professor Mustapha Jouiad's team at the Universite de Picardie Jules Verne (UPJV), have just been published in the journal Advanced Optical Materials, and are featured on the inside cover of May issue.

This work has been accomplished within the framework of Driss Mouloua's thesis research, carried out under the joint supervision of Professors El Khakani and Jouiad at INRS's Energie Materiaux Telecommunications Research Centre and UPJV. Dr. Mouloua is currently a postdoctoral researcher at the Commissariat a l'energie atomique in France.

"By proposing a new way of growing MoS2 films with a vertically layered structure, we are paving the way for the synthesis of MoS2 that is labeled as '3D,' but has exceptional '2D' behavior. The results of this thesis work could lead to innovative developments in the fields of optoelectronics and renewable energies," said Mouloua, Ph.D., energy and material sciences.

A material with unique properties

Following the worldwide excitement generated by graphene and its applications, MoS2 is emerging as another two-dimensional (2D) material, yet semiconductor, that is attracting a great deal of interest from the scientific community because of its exceptional properties. While it has been used since the 1970s and 1980s as a solid lubricant in the aerospace industry and for high-performance mechanics, MoS2 is making a comeback as a strategic material for optoelectronics.

MoS2 is a material that can strongly absorb light and transform it into electrical charges with high electron mobility, giving it the capacity for rapid signal transmission. This combination of unique properties makes it particularly appealing for the development of optoelectronic applications such as photodetectors, photonic switches, next-generation solar cells, and light-emitting diodes (LEDs).

However, all these properties depend on the way the monolayers (or atomic "monosheets") of this 2D material, which can be pictured as "puff pastry" structure, are arranged in the films. Over time, scientists have developed manufacturing strategies to obtain 2 to 5 horizontally layered monolayers, in order to take advantage of MoS2's exceptional optoelectronic properties.


																																						
    
     




																																			A new paradigm

With their most recent study, Professor El Khakani's team has changed the paradigm by demonstrating that it is possible to synthesize relatively thick MoS2 films ("3D") that are made up of vertically aligned MoS2 layers. To achieve this, the team used an innovative approach based on pulsed-laser deposition (PLD) technique.

By controlling the growth conditions of these thin PLD-MoS2 films and studying their properties, the researchers have achieved relatively thick MoS2 films (about 100 nanometers thick, equivalent to ~200 atomic monolayers of MoS2) but their optoelectronic behavior astonishingly resembles that of ultra-thin 2D MoS2 (with only 3-5 MoS2 monolayers).

"In the end, we have a '3D' material that behaves like a 2D material, which is quite interesting yet intriguing," said Professor El Khakani.

By pushing deeper their nanostructural characterizations, by using high-resolution electron transmission microscopy, the researchers have discovered that the more vertical the layers, the better the photodetection performance of the PLD-MoS2 films.

This novel nanostructure enables the vertical MoS2 monolayers to interact individually with light, enhancing their capacity to absorb light and to achieve a swift vertical transfer (along the MoS2 layers) of the created photocharges.

This, in turn, translates into an optoelectronic performance comparable to that of the few-layers "2D" MoS2 ultrathin films. Moreover, these "3D" PLD-MoS2 films can be scaled-up to the wafer level while circumventing the difficulties associated with the challenging synthesis of only few horizontal monolayers.


																																			With this achievement, Professor El Kakhani's team is opening a new route towards a better control of the optoelectronic properties of MoS2 films by gaining control on the vertical alignment of their constituting MoS2 monolayers.

"Not only is this the first time that MoS2 with vertically aligned layers has been achieved by using the PLD technique, but, even more importantly, we have succeeded in correlating directly the degree of vertical alignment of the monolayers with the photodetection performance of the MoS2 films.

"This is an important breakthrough that will contribute to a better understanding of quantum confinement phenomena in '3D'-MoS2, and to improving the design of new optoelectronic devices based on '2D' materials, such as MoS2, or WS2" concludes the researcher.


																																																					
																				
																						More information:
												Driss Mouloua et al, Tuning the Optoelectronic Properties of Pulsed Laser Deposited "3D"-MoS2 Films via the Degree of Vertical Alignment of Their Constituting Layers, Advanced Optical Materials (2024). DOI: 10.1002/adom.202302966
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New method to synthesize amorphous metal-organic frameworks and coordination polymers

										 by Kathrin Anna Kirstein, 										 										 Humboldt-Universitat zu Berlin									
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                Schematic illustration of the synthesis of aMOFs and aCPs colloids. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-49772-2
            
        

    


Researchers at Humboldt-Universitat zu Berlin, led by Prof. Dr. Nicola Pinna, have made an advancement in nanotechnology, successfully extending the well-known Stober method to synthesize amorphous metal-organic frameworks (MOFs) and coordination polymers (CPs).



										      
																					This innovative approach is set to significantly enhance the functionality and complexity of colloidal materials, paving the way for new applications in technology and medicine. The results are published in Nature Communications.

The Stober method, traditionally used for creating amorphous glass-like colloids, has been a cornerstone in material science. However, its application has been limited to a narrow range of material systems. The HU research team has now broadened this method's scope to include MOFs and CPs, utilizing a base-vapor diffusion technique to control growth kinetics. This novel synthesis route results in uniform and well-defined MOF and CP spheres.

The research team successfully synthesized 24 different amorphous CP colloids by selecting 12 metal ions and 17 organic ligands. They also developed a way to coat tiny nanoparticles with these materials, forming core-shell structures. This approach allowed them to produce over 100 different combinations of coated particles, each with unique properties and potential uses.

"This development represents a significant enrichment of the Stober method and introduces a robust platform for the systematic design of colloids with varying levels of functionality and complexity," explained Prof. Dr. Nicola Pinna, the lead corresponding author. "Our method allows for the controlled synthesis of amorphous MOFs on any substrate, regardless of its surface chemistry, structure, or morphology."

The team's innovative approach not only broadens the applicability of the Stober method but also opens new pathways for the development of advanced materials. These materials hold potential for a wide range of applications, including catalysis, drug delivery, and energy storage.


																														
																				
																						More information:
												Wei Zhang et al, Stober method to amorphous metal-organic frameworks and coordination polymers, Nature Communications (2024). DOI: 10.1038/s41467-024-49772-2
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Hexagonal metallic-mean approximants help bridge gap between quasicrystals and modulated structures

										

    
        
            [image: Aperiodic approximants for relating quasicrystals and modulated structures]
             
                This study sheds new light on domain wall structures, enhancing our understanding of aperiodic crystals. Credit: Tokyo Tech
            
        

    


For a long time, scientists associated crystal structures with an ordered arrangement of atoms in a repeating lattice-like pattern, believing it to be the most stable configuration. However, by the 1960s, advancements in crystallography revealed materials that did not fit the traditional model. These structures exhibit a non-periodic or non-repeating pattern and are called aperiodic crystals.



										      
																																	There are two types of aperiodic crystals: quasicrystals (QCs), which exhibit ordered but aperiodic arrangements, and incommensurately (IC) modulated structures, where a three-dimensional periodic lattice structure is distorted by spatial variation or modulations. These materials possess properties distinct from those of ordinary periodic crystals, but the relationship between them remains largely unexplored.

In a study published in the journal Nature Communications, researchers led by Associate Professor Akihisa Koga from the Department of Physics at Tokyo Institute of Technology constructed a locally periodic honeycomb structure. They arranged small (S) and large (L) hexagonal as well as parallelogram (P) tiles in a two-dimensional space according to metallic means (generalizations of the well-known golden and silver ratios), introducing modulations to generate a honeycomb tiling pattern representing an incommensurately modulated structure.

"We present hexagonal metallic-mean approximants of the honeycomb lattice, which bridge the gap between quasicrystals and incommensurately modulated structures," says Koga.

Aperiodicity is closely tied to the distance between the atomic positions in the crystal lattice. In quasicrystals, these distances are defined as irrational numbers locked by two-length scales, while in IC modulated structures, they are not fixed.

The researchers applied an aperiodic approximation to arrange the tilings within the crystal lattice. They varied the characteristic irrational in the lattice according to metallic means, such as the golden mean, silver mean, and bronze mean. Specifically, they arranged the tiles so that the ratio between the long length (representing the size of the large hexagon) and the short length (based on the side of the small hexagon and the parallelogram tile) corresponded to different metallic means.


																																						
    
     




																																			Initially, arranging the tiles by taking the golden mean as the length ratio resulted in large hexagonal tiles bounded by parallelograms and smaller hexagonal tiles, creating an ordered but non-periodic quasicrystalline structure. However, as the metallic-mean ratio increased, the larger hexagonal tiles began to come together, forming honeycomb domains, considered as an IC modulated structure.

The researchers identified the metallic-mean tiling pattern in polymers using an ISP (I: polyisoprene, S: polystyrene, and P: poly(2-vinylpyridine)) triblock terpolymer. From the transmission electron microscope images of the polymer, they observed that the polymer arrangements could be represented by L, P, and S tiles with a regular region of L tiles at the center, and P tiles to its left. The P tiles were interpreted as twin boundaries marking the transitions between different orientations of the L tiles.

This tiling pattern was also observed in colloidal particles. The researchers simulated the behavior of 10,000 colloidal particles interacting with a Lennard-Jones-Gauss potential, finding that the ideal arrangement for the particles is a metallic-mean tiling, consisting of up and down triangles.

"Our study highlights the effectiveness of aperiodic approximants in inducing modulations within self-assembled soft-matter systems employing the P31m plane group. Specifically, we utilized the rows of P tiles as domain boundaries in the honeycomb lattice, thereby bridging metallic-mean hexagonal QCs and IC modulated honeycomb lattices," says Koga.

"These findings provide insights into the realm of both aperiodic crystals and their broader implications for domain wall structures across various fields."


																																																					
																				
																						More information:
												Aperiodic approximants bridging quasicrystals and modulated structures, Nature Communications (2024). DOI: 10.1038/s41467-024-49843-4
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Study: Nanoparticle vaccines enhance cross-protection against influenza viruses
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                The influence of priming vaccination on the antigen-specific IgG1/IgG2a antibody responses and antibody cross-reactivity. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-50087-5
            
        

    


To offer cross-protection against diverse influenza virus variants, nanoparticle vaccines can produce pivotal cellular and mucosal immune responses that enhance vaccine efficacy and broaden protection, according to a study by researchers in the Institute for Biomedical Sciences at Georgia State University.



										      
																																	The study, published in the journal Nature Communications, offers valuable insights into tailoring immunization strategies to optimize influenza vaccine effectiveness. To alleviate the significant public health burden of influenza epidemics and occasional pandemics, it's essential to enhance influenza vaccine cross-protection, according to the authors.

While the Centers for Disease Control and Prevention (CDC) recommends annual influenza vaccination, current seasonal influenza vaccines typically provide strain-specific and short-lived immunity. Seasonal influenza vaccines offer limited cross-protection against antigenically diverse virus variants and provide no defense against sporadic influenza pandemics, the authors explained.

"Developing effective influenza vaccines or vaccination strategies that can confer cross-protection against variant influenza viruses is a high priority to mitigate the public health consequences of influenza," said Dr. Chunhong Dong, first author of the study and a postdoctoral fellow in the Institute for Biomedical Sciences at Georgia State.

In the study, the researchers investigated the effects of immunization strategies on the generation of cross-protective immune responses in female mice using mRNA lipid nanoparticle (LNP) and protein-based polyethyleneimine-HA/CpG (PHC) nanoparticle vaccines targeting influenza hemagglutinin. The mice were immunized with either intramuscular mRNA LNP or intranasal PHC vaccines in a typical prime-plus-boost regimen. A variety of sequential immunization strategies were included in this study for parallel comparison.


																																						
    
     




																																			"We demonstrated that cellular and mucosal immune responses are pivotal correlates of cross-protection against influenza," said Dr. Baozhong Wang, senior author of the study and a Distinguished University Professor in the Institute for Biomedical Sciences at Georgia State.

"Notably, intranasal PHC immunization outperforms its intramuscular counterpart in inducing mucosal immunity and conferring cross-protection. Sequential mRNA LNP prime and intranasal PHC boost demonstrated optimal cross-protection against antigenically drifted and shifted influenza strains."

The study highlights the importance of immunization orders and indicates that in a sequential immunization, an mRNA vaccine priming plays an important role in steering the Th1/Th2 immune responses. Also, the intranasal PHC boost is crucial to the induction of mucosal immunity, Wang said.

Additional authors of the study include Wandi Zhu, Lai Wei, Joo Kyung Kim, Yao Ma and Sang-Moo Kang of the Institute for Biomedical Sciences at Georgia State.


																																																					
																				
																						More information:
												Chunhong Dong et al, Enhancing cross-protection against influenza by heterologous sequential immunization with mRNA LNP and protein nanoparticle vaccines, Nature Communications (2024). DOI: 10.1038/s41467-024-50087-5
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High-speed electron camera uncovers new 'light-twisting' behavior in ultrathin material

										

    
        
            [image: SLAC's high-speed electron camera uncovers a new 'light-twisting' behavior in an ultrathin material]
             
                Snapshot taken by SLAC's high-speed electron camera, an instrument for ultrafast electron diffraction (MeV-UED), showing evidence of circular polarization of terahertz light by an ultrathin sample of tungsten ditelluride. Credit: Nano Letters (2024). DOI: 10.1021/acs.nanolett.4c00758
            
        

    


While taking snapshots with the high-speed electron camera at the Department of Energy's SLAC National Acceleratory Laboratory, researchers discovered new behavior in an ultrathin material that offers a promising approach to manipulating light that will be useful for devices that detect, control or emit light, collectively known as optoelectronic devices, and investigating how light is polarized within a material. Optoelectronic devices are used in many technologies that touch our daily lives, including light-emitting diodes (LEDs), optical fibers and medical imaging.



										      
																																	As reported in Nano Letters, the team, led by SLAC and Stanford professor Aaron Lindenberg, found that when oriented in a specific direction and subjected to linear terahertz radiation, an ultrathin film of tungsten ditelluride, which has desirable properties for polarizing light used in optical devices, circularly polarizes the incoming light.

Terahertz radiation lies between the microwave and the infrared regions in the electromagnetic spectrum and enables novel ways of both characterizing and controlling the properties of materials. Scientists would like to figure out a way to harness that light for the development of future optoelectronic devices.

Capturing a material's behavior under terahertz light requires an advanced instrument capable of recording the interactions at ultrafast speeds, and SLAC's world-leading instrument for ultrafast electron diffraction (MeV-UED) at the Linac Coherent Light Source (LCLS) can do just that.

Whereas the MeV-UED is normally used to visualize the motion of atoms by measuring how they scatter electrons after hitting a sample with an electron beam, this new work used the femtosecond electron pulses to visualize the electric and magnetic fields of the incoming terahertz pulses, which caused the electrons to wiggle back and forth. In the study, circular polarization was indicated by images of the electrons that showed a circular pattern rather than a straight line



    
        
            [image: High-speed electron camera uncovers a new 'light-twisting' behavior in an ultrathin material]
             
                This illustration shows how the electrons moved in a circular pattern (right) after the thin material (center) was hit with linearly polarized terahertz radiation (left). Credit: Nano Letters (2024). DOI: 10.1021/acs.nanolett.4c00758
            
        

    



The ultrathin material was a mere 50 nanometers thick. "This is 1,000 to 10,000 times thinner than what we typically need to induce this type of response," said Lindenberg.

Researchers are excited about using these ultrathin materials, known as two-dimensional (2D) materials, to make optoelectronic devices smaller and capable of more functions. They envision creating devices from layers of 2D structures, like stacking Legos, Lindenberg said. Each 2D structure would be composed of a different material, precisely aligned to generate a specific type of optical response. These different structures and functionalities can be combined into compact devices that could find potential applications--for example, in medical imaging or other types of optoelectronic devices.

"This work represents another element in our toolbox for manipulating terahertz light fields, which in turn could allow for new ways to control materials and devices in interesting ways," said Lindenberg.


																																																					
																				
																						More information:
												Edbert J. Sie et al, Giant Terahertz Birefringence in an Ultrathin Anisotropic Semimetal, Nano Letters (2024). DOI: 10.1021/acs.nanolett.4c00758
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Nanoparticle-based delivery system could offer treatment for diabetics with rare insulin allergy

										

    
        
            [image: Treatment for diabetics with rare insulin allergy]
             
                Anastasiia Murmiliuk at the small-angle scattering diffractometer KWS-2 of the Heinz Maier-Leibnitz Zentrum (MLZ) in Garching at the rheometer. The MLZ is home to the largest branch of the Julich Centre for Neutron Science. Credit: Bernhard Ludewig, FRM II / TUM
            
        

    


Up to 3% of people with diabetes have an allergic reaction to insulin. A team at Forschungszentrum Julich has now studied a method that could be used to deliver the active substance into the body in a masked form--in the form of tiny nanoparticles.



										      
																																	The insulin is only released in the target organ when the pH value deviates from the slightly alkaline environment in the blood. The molecular transport system could also serve as a platform for releasing other drugs in the body precisely at the target site.

It's an old dream in pharmacy: To deliver an active ingredient to the exact place in the body where it is most needed--a cancer drug, for example, directly to the tumor tissue. This minimizes its side effects on other organs and ensures that it has its maximum effect at its target.

The concept is called targeted drug delivery. The actual active ingredient is packaged in a transport substance and thus introduced into the body. Once it reaches its destination, a certain stimulus (e.g. the oxygen content or pH value) ensures that the encapsulated cargo is released again.

A team at Forschungszentrum Julich has just presented the concept for such a drug cab, which could benefit people with diabetes in particular.

"Some of those affected are allergic to insulin--the drug that they have to use every day to adjust their blood sugar levels," explains Anastasiia Murmiliuk, a researcher at the Julich Center for Neutron Science (JCNS) who played a key role in the development and characterization of the molecular transport system, reported in the Journal of Colloid and Interface Science.


																																						
    
     




																																			An allergy to insulin is rare. But for people with type 1 diabetes in particular, there is no alternative to administering the messenger substance. Each time the insulin preparation is injected, the skin around the injection site reddens. The area swells, itches and hurts. It can even result in an anaphylactic reaction with shortness of breath and circulatory problems.

"Our idea was to mask the insulin for the immune system. To do this, we selected a synthetic polymer that binds the insulin to itself," says the chemist.

The complexes of insulin and polymer molecules combine to form nanoparticles and can then be transported in the blood vessels to the organs. In the slightly alkaline environment of the blood, the two components initially remain firmly bound together. In the tissue, however, the pH value changes--and insulin and polymer separate from each other.

"Polymers, i.e., long-chain molecules, are fascinating compounds. Their properties can be tailored to specific applications," says Murmiliuk. The polymer that the researcher selected for insulin transport is biodegradable and consists of two units: a water-loving part that ensures solubility and stability in the blood, and a charged part that binds the insulin.

The polymer for insulin transport consists of two units: Longer chain segments made of polyethylene glycol ensure that the complexes are well compatible with water (and therefore also with blood). Connected to them are shorter chain segments that carry positive charges. These are crucial for the polymer to attach to insulin, which itself is negatively charged under the pH value of the blood.


																																			The electrostatic interaction between the positive and negative charges ensures that tiny particles just 40 nanometers in size are formed from the two components. The pH value at which the two components separate again can be controlled to a certain extent by chemically modifying the polymer.

Using various scattering methods, the team from Julich was able to determine not only the size of the particles, but also their internal structure: The water-loving sections of the polymer form the outer shell of the particles, while the charged chain parts nestle against the insulin on the inside.

"We were able to show that three insulin molecules are closely packed together," explains Murmiliuk. In many conventional preparations, insulin is present in dissolved form in a six-pack, which then has to gradually break down into the active individual molecules. The three-pack in the nanocarriers could therefore act more quickly.

The small-angle neutron scattering method has proven to be particularly useful for studying the polymer insulin particles, says Aurel Radulescu, neutron scattering expert at JCNS.

"Unlike X-rays, neutrons can 'see' the hydrogen in a sample and distinguish between hydrogen and deuterium (heavy hydrogen). If we replace the hydrogen in all but one component of the nanoparticles with deuterium, we can specifically visualize only this one component, i.e. only the polymer or only the insulin," says Radulescu.


																																						
    
     




																																			"In this way, we can selectively create the contrast between the two components and the solvent and see in detail how our drug-taxi is constructed.

"It was particularly important to analyze a broad size range from a few angstroms to micrometers with the same neutron instrument to ensure a thorough structural analysis of the polymer-protein complexes and their larger assemblies. There are very few small-angle neutron diffractometers in the world that offer this capability, and we included some in our study."

So far, the team has only been able to show in the laboratory that the molecular transporter works. Studies in blood and tissue samples are still pending.

Nevertheless, the researchers believe that complexes of a synthetic polymer and a natural protein such as insulin can be developed into a pharmaceutical platform. And this would allow not only insulin, but also a variety of active substances to be efficiently introduced into the body. "We tried this out with a dye that occurs in a similar form in blood or in leaf green and is used to diagnose and treat cancer. It was trapped in the nanoparticles and was released after the pH value had changed significantly as the particles fell apart," they say.

In the future, this could also be used to encapsulate active ingredients that are poorly soluble in water. Radulescu and Murmiliuk are thinking primarily of anticancer drugs. Since tumors have a different pH value than other cells, this approach can be used to deliver anticancer drugs directly to cancer cells without harming "healthy" cells.


																																																					
																				
																						More information:
												Anastasiia Murmiliuk et al, Polyelectrolyte-protein synergism: pH-responsive polyelectrolyte/insulin complexes as versatile carriers for targeted protein and drug delivery, Journal of Colloid and Interface Science (2024). DOI: 10.1016/j.jcis.2024.03.156
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        Zero-field NMR spectroscopy measures quadrupolar nuclei for the first time
        Researchers at Mainz University and the University of California, Berkeley, have achieved a breakthrough in zero-field nuclear magnetic resonance spectroscopy, paving the way towards benchmarking quantum chemistry calculations.
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            [image: Quadrupolar nuclei measured for the first time by zero-field NMR]
             
                NMR tubes containing liquids. Credit: Oleg Tretiak
            
        

    


Researchers at Mainz University and the University of California, Berkeley, have achieved a breakthrough in zero-field nuclear magnetic resonance spectroscopy, paving the way towards benchmarking quantum chemistry calculations.



										      
																																	What is the structure of a particular molecule? And how do molecules interact with each other? Researchers interested in those questions frequently use nuclear magnetic resonance (NMR) spectroscopy to find answers. In NMR, a powerful external magnetic field is employed to align the spins of atomic nuclei, which are then induced to rotate by an oscillating weak magnetic field generated by coils. A change in voltage as a result can be converted to measurable frequencies.

Based on this, researchers can identify the molecular structures while also revealing certain information about the nuclear spin interactions. However, this type of investigation requires very strong magnetic fields generated by massive devices, which are themselves difficult to install and to maintain. At the same time, even with such elaborate equipment, it is still difficult to analyze quadrupolar nuclei, which are the most abundant type of nuclei in nature.

In the case of zero-field nuclear magnetic resonance (zero-field NMR), there is no need for a powerful external magnetic field. Here, the intramolecular couplings between the spins of magnetically active nuclei are the predominant quantum mechanical interaction. The spectral lines are thus narrower and sharper, and samples can even be investigated in containers made of metal or other materials.

Zero-field NMR spectroscopy is now used to monitor reactions in metal containers or for the analysis of plants; it also has promising applications in medicine. However, to be able to measure the small interactions between the spins, it is necessary to provide shielding against the Earth's magnetic field, which is a complex undertaking in itself.
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                The deuterium concentration in the samples studied in this work follows a binomial distribution. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-48390-2
            
        

    





																																						
    
     




																																			Simple yet more precise experimental setup

Researchers at Johannes Gutenberg University Mainz (JGU) and the Helmholtz Institute Mainz (HIM), collaborating with colleagues at the University of California, Berkeley, have recently managed to measure quadrupolar nuclei using zero-field NMR.

"We analyzed an ammonium molecule, NH4+, a cation that plays an important role in various applications," said Dr. Danila Barskiy, head of the JGU team. "We hope that in future we will be able to detect these molecules even in complex environments, such as reactors and metal containers."

The researchers were able to devise a system which simply involves mixing ammonium salts with water and adding various amounts of deuterium. The individual spectra were then recorded and analyzed. For this analysis, the scientists used a commercially available magnetometer--not bigger than a fingernail--in a home-built compact analytical system with magnetic shielding.

Precision measurements to test existing theories

The researchers also examined another interesting question: To what extent does the number of deuterium atoms in an ammonium molecule influence the spectrum and the relaxation characteristics of spins?

As Roman Picazo-Frutos, a student at the JGU Institute of Physics and lead author of the corresponding publication, pointed out, "Using our method, it is possible to determine resonance frequencies with a very high level of precision. Because the results produced by this technique can be compared with other experimental data, it can be used for benchmarking quantum chemistry calculations. We hope that our system will become standard practice in the near future."

Although predictions based on current theories correlate closely with the results obtained by the team, there are small deviations.

"The work undertaken by the team has considerably extended the range of molecules that can be analyzed by means of zero- to ultralow-field NMR techniques. It may even contribute to the development of innovative applications that could be used to investigate the nuclei of atoms with small atomic numbers by means of their radioactive gamma decay," concluded Professor Dmitry Budker of JGU.

The research results have been published in Nature Communications.


																																																					
																				
																						More information:
												Roman Picazo-Frutos et al, Zero-field J-spectroscopy of quadrupolar nuclei, Nature Communications (2024). DOI: 10.1038/s41467-024-48390-2
																						
																						

																					

                               											
																					
                              										                                        
										
										
											 
												Citation:
												Zero-field NMR spectroscopy measures quadrupolar nuclei for the first time (2024, July 11)
												retrieved 11 July 2024
												from https://phys.org/news/2024-07-field-nmr-spectroscopy-quadrupolar-nuclei.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/2024-07-field-nmr-spectroscopy-quadrupolar-nuclei.html



	
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Advancements in Z-pinch fusion: New insights from plasma pressure profiles
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                Lawrence Livermore National Laboratory scientists have collaborated with Zap Energy in Everett, Washington, to measured plasma conditions on Z-pinch fusion experiments on the private-sector fusion company's Fusion Z-pinch Experiment (FuZE) device. Credit: Zap Energy
            
        

    


Scientists at Lawrence Livermore National Laboratory (LLNL) have reported advancements in understanding plasma pressure profiles within flow-stabilized Z-pinch fusion, a candidate for achieving net gain fusion energy in a compact device.



										      
																																	In collaboration with the University of California San Diego (UCSD), the University of Washington, Sandia National Laboratories and private-sector fusion company Zap Energy, researchers utilized advanced Thomson scattering diagnostics to measure elevated electron temperatures and densities within Zap Energy's Fusion Z-pinch Experiment (FuZE), based in Everett, Washington.

The team's latest findings, published in the journal Physics of Plasmas, reveal insights into plasma conditions that coincide with fusion neutron production.

The sheared-flow-stabilized Z-pinch configuration uses electric currents to generate magnetic fields that assemble and compress a flowing filament of plasma: a hot, charged gas. By introducing a sheared-flow velocity within the stream of plasma, scientists aim to maintain stability and prevent disruptions to the confinement process, thereby sustaining the plasma long enough to create meaningful amounts of fusion energy.

"The ability to accurately measure and understand plasma conditions is crucial for optimizing fusion performance and advancing this transformative energy technology," said Clement Goyon, one of the project's lead researchers.
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                Experimental setup of the Thomson scattering diagnostic on the FuZE device. The probe laser, labeled TS Input beam, is entering the chamber perpendicularly to the plasma column to probe plasma conditions 10 cm away from the central electrode. The plastic scintillator detectors are shown as the gray cylinder under the collection flange for Thomson scattered light. (a) Inset is a zoomed-in view of the probe laser, plasma column, and collection angle. (b) Inset shows the 17 volumes probed in the radial direction across the column. Credit: Physics of Plasmas (2024). DOI: 10.1063/5.0209351
            
        

    



The team used a portable Thomson scattering diagnostic. The diagnostic, designed by the LLNL/UCSD team, is transportable to be used in other fusion concepts and could be instrumental in helping new private-sector fusion companies advance their designs.


																																						
    
     




																																			At Zap Energy, the joint research team employed the diagnostic to probe plasma conditions at different axial locations along the line of plasma within the FuZE device. Moving closer to the central electrode showed the axial plasma columns had higher density and less shot-to-shot variation.

Accessing the characteristics of the column is essential for validating the physics models and demonstrating the experiment's reliability. Measurements from the diagnostic link the expected performance from simulation and modeling to the actual neutron yield output.

"Our measurements are helping to characterize the performance of fusion-energy concepts and quantify the gap remaining towards net energy gain," said Simon Bott-Suzuki, a plasma physicist from the UCSD Center for Energy Research who helped lead the research.

"We are able to probe plasma conditions when fusion reactions are happening and directly relate them to expected energy output. These developments are essential for bringing us closer to practical fusion energy solutions."

The team's research builds on previous results, reported previously in Review of Scientific Instruments on the Thomson scattering methodology, and in Physical Review Letters on the demonstration of elevated temperatures of 1-3keV during neutron production.
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												C. Goyon et al, Plasma pressure profiles in a sheared-flow-stabilized Z-pinch, Physics of Plasmas (2024). DOI: 10.1063/5.0209351
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Tachyons are hypothetical particles that travel at speeds greater than the speed of light. These superluminal particles, are the "enfant terrible" of modern physics. Until recently, they were generally regarded as entities that did not fit into the special theory of relativity.



										      
																																	However, a paper just published in Physical Review D by physicists from the University of Warsaw and the University of Oxford has shown that many of these prejudices were unfounded. Tachyons are not only not ruled out by the theory, but allow us to understand its causal structure better.

Motion at speeds beyond the speed of light is one of the most controversial issues in physics. Hypothetical particles that could move at superluminal speeds, called tachyons (from the Greek tachys--fast, quick), are the "enfant terrible" of modern physics. Until recently, they were widely regarded as creations that do not fit into the special theory of relativity.

At least three reasons for the non-existence of tachyons within quantum theory were known so far. The first: the ground state of the tachyon field was supposed to be unstable, which would mean that such superluminal particles would form "avalanches." The second: a change in the inertial observer was supposed to lead to a change in the number of particles observed in his reference system, yet the existence of, say, seven particles cannot depend on who is looking at them. The third reason: the energy of the superluminal particles could take on negative values.

Meanwhile, a group of authors: Jerzy Paczos, pursuing his Ph.D. at the University of Stockholm, Kacper Debski, finishing his Ph.D. at the Faculty of Physics, Szymon Cedrowski, a final-year Physics (Studies in English) student, and four more experienced researchers: Szymon Charzynski, Krzysztof Turzynski, Andrzej Dragan (all from Faculty of Physics, University of Warsaw) and Artur Ekert from Oxford University, have just pointed out that the difficulties with tachyons so far had a common cause. It turned out that the 'boundary conditions' that determine the course of physical processes include not only the initial state but also the final state of the system.


																																						
    
     




																																			Mixing past and future

To put it simply: in order to calculate the probability of a quantum process involving tachyons, it is necessary to know not only its past initial state but also its future final state. Once this fact was incorporated into the theory, all the difficulties mentioned earlier completely disappeared and tachyon theory became mathematically consistent.

"It's a bit like internet advertising--one simple trick can solve your problems," says Andrzej Dragan, chief inspirer of the whole research endeavor.

"The idea that the future can influence the present instead of the present determining the future is not new in physics. However, until now, this type of view has at best been an unorthodox interpretation of certain quantum phenomena, and this time we were forced to this conclusion by the theory itself. To 'make room' for tachyons we had to expand the state space," concludes Dragan.

The authors also predict that the expansion of the boundary conditions has its consequences: a new kind of quantum entanglement appears in the theory, mixing past and future, which is not present in conventional particle theory. The paper also raises the question of whether tachyons described in this way are purely a 'mathematical possibility' or whether such particles are likely to be observed one day.

According to the authors, tachyons are not only a possibility but are, in fact, an indispensable component of the spontaneous breaking process responsible for the formation of matter. This hypothesis would mean that Higgs field excitations, before the symmetry was spontaneously broken, could travel at superluminal speeds in the vacuum.
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												Jerzy Paczos et al, Covariant quantum field theory of tachyons, Physical Review D (2024). DOI: 10.1103/PhysRevD.110.015006. On arXiv: DOI: 10.48550/arxiv.2308.00450
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        Scientists find a natural quicksand trap dated to more than one million years ago in the 'elephant graveyard' of Orce
        Scientists at the University of Malaga have shown, in an unprecedented way, how the so-called "elephant graveyard" of the Early Pleistocene archaeological site of Orce--a name given due to the amount of remains of the extinct elephant species Mammuthus meridionalis that it contained--hid a natural trap in quicksand.

      

      
        Glyphosate weed killers like Roundup should be banned in Canada and around the world
        Farmers around the world all need to deal with weeds. The most widely used chemical product they use to kill those unwanted plants is glyphosate, often sold under commercial names like Roundup.

      

      
        New system makes lifesaving phages accessible, transportable and much easier to use
        The great promise of bacteriophages is that they naturally destroy bacteria, often in situations where antibiotics fail. Until now, though, there has been no way to access them quickly and efficiently, especially in emergency cases of antibiotic resistant infections. Researchers at McMaster University, working with a colleague from Universite Laval, have developed a simple new way to store, identify, and share phages, making them more accessible to patients who need them.

      

      
        Method that silences specific genes while leaving others unaffected could aid research and therapy
        RIKEN researchers have developed a highly accurate method for temporarily silencing genes that is promising for advancing biological research and developing new therapies for genetic diseases. The study is published in Nature Communications.

      

      
        Study examines future nitrogen needs for growing wheat: More wheat, more fertilizer?
        In a recent article published in the journal Nature Plants, the authors used simulation experiments to show that nitrogen fertilization in wheat cultivation will have to increase up to fourfold in the coming years to exploit the yield potential of the varieties and feed the growing world population. However, this increased amount of nitrogen would have a negative impact on ecosystems in the agricultural landscape. Researchers from the Leibniz Centre for Agricultural Landscape Research (ZALF) were...

      

      
        Movement sensors show promise in identifying horses at injury risk
        A small 3-ounce sensor capable of recording 2,400 data points of movement in just one second that is being tested and refined by researchers at Washington State University could be key in reducing the number of injuries to racehorses.

      

      
        Scientists seeking dogs who can understand 20 objects by name
        The University of Portsmouth's Dog Cognition Center has been on a quest to find the U.K.'s smartest pooch for several years now.

      

      
        First ever 3D reconstruction of 52,000-year-old woolly mammoth chromosomes thanks to serendipitously freeze-dried skin
        An international research team has assembled the genome and 3D chromosomal structures of a 52,000-year-old woolly mammoth--the first time such a feat has been achieved for any ancient DNA sample.

      

      
        Mouse study unlocks genome editing of bacteria in the gut
        Eligo Bioscience, a gene-editing company focused on addressing diseases driven by the expression of bacterial genes from the microbiome, has published a study in Nature that unlocks genome editing of bacteria in the gut.

      

      
        Airborne DNA reveals predictable spatial and seasonal dynamics of fungi
        Only a fraction of nature's diversity, or species richness, is still known, especially when it comes to insects and fungi, both of which have millions of species still unknown to science. At the same time, the loss of nature is progressing at an unprecedented rate, and researchers are racing against time to find out the unknown diversity while also coming up with ways to save it.

      

      
        Scientists release new research on planted mangroves' ability to store carbon
        U.S. Forest Service ecologists and partners have published new findings, in the journal Science Advances, on how planted mangroves can store up to 70% of carbon stock to that found in intact stands after only 20 years.

      

      
        How artificial intelligence can help prevent illegal wildlife trade
        Imagine you are a law enforcement official at a wildlife market and suspect some of the birds on sale are from endangered or illegally traded populations. This is a situation that demands decisive identification and action, but in cases where "look-alike species" are easily mistaken for each other, simple physical traits like color and size may not be enough to enable proper identification on the spot. Things get even trickier when unscrupulous traders dye birds or otherwise alter their appearanc...

      

      
        With nests on telephone poles, once-endangered osprey are flying high in Illinois
        Wildlife biologist Chuck Rizzo climbs into what looks like an enormous white bucket and slowly begins to rise.

      

      
        When given a dietary choice, seagulls found to still prefer seafood
        Seagull chicks raised on an "urban" diet still prefer seafood, new research shows. University of Exeter scientists studied herring gull chicks that had been rescued after falling off roofs in towns across Cornwall, UK.

      

      
        Air pollution harms pollinators more than pests, study finds
        Bees and other beneficial bugs are disproportionately harmed by air pollution when compared to crop-destroying pests, a new study published in Nature Communications has found.

      

      
        Opening the right doors: New work reveals 'jumping gene' control mechanisms
        International joint research led by Akihisa Osakabe and Yoshimasa Takizawa of the University of Tokyo has clarified the molecular mechanisms in thale cresses (Arabidopsis thaliana) by which the DDM1 (Decreased in DNA Methylation 1) protein prevents the transcription of "jumping genes."

      

      
        Stegosaurus skeleton to fetch millions at New York auction
        The largest stegosaurus skeleton ever found is expected to fetch millions of dollars at auction in New York next week, likely fueling objections from paleontologists.

      

      
        Canada conservationists push back as grizzly hunting ban lifted
        A decision to partially reverse a nearly two-decade ban on hunting grizzly bears in Canada's Alberta has angered environmentalists, with a group saying Wednesday they feared its impact on the species.

      

      
        A new species of extinct crocodile relative rewrites life on the Triassic coastline
        The surprising discovery of a new species of extinct crocodile relative from the Triassic Favret Formation of Nevada, U.S., rewrites the story of life along the coasts during the first act of the Age of Dinosaurs.

      

      
        Dutch winter bee mortality rate above 20%, finds annual survey
        In the winter of 2023-2024, 21.2% of the Dutch population of honeybee colonies died. While this mortality rate is lower than that of the previous winter, it still represents a worryingly high number of bee colonies that did not survive this winter period.

      

      
        Surfing NASA's internet of animals: Satellites study ocean wildlife
        Anchoring the boat in a sandbar, research scientist Morgan Gilmour steps into the shallows and is immediately surrounded by sharks. The warm waters around the tropical island act as a reef shark nursery, and these baby biters are curious about the newcomer. They zoom close and veer away at the last minute, as Gilmour slowly makes her way toward the kaleidoscope of green sprouting from the island ahead.

      

      
        Team investigates chemical modifications to gain deeper insights into genetic regulation mechanisms
        University of North Carolina at Chapel Hill researchers have determined whether a specific chemical modification of a protein that packages the genome called a histone affects gene activity and cell proliferation, according to the paper, "Drosophila melanogaster Set8 and L(3)mbt function in gene expression independently of histone H4 lysine 20 methylation," published in Genes & Development.

      

      
        Genomic insights into adaptation to bipedal saltation and desert-like habitats of jerboas
        Jerboas are a lineage of small rodents displaying atypical mouse-like morphology with elongated strong hindlimbs and short forelimbs. A research team has recently sequenced and reported the chromosome-scale genome of the Mongolian five-toed jerboa (Orientallactaga sibirica), which spans 2.85 GB and contains 21,074 annotated protein-coding genes. Comparative genomic analyses and in vitro functional assays showed that the genetic innovations in both protein-coding and non-coding regions played an i...

      

      
        How to differentially improve the cultivated land quality in China
        Quality is the core characteristic of cultivated land and is crucial for ensuring sustainable resource utilization and national food security. To meet the increasing demand for food driven by rapid population growth and the continual optimization of dietary structures, the intensity of cultivated land utilization has been steadily increasing.

      

      
        Study finds pumpkin pathogen not evolving, which could make a difference for management
        The pathogen that causes bacterial spot is very good at what it does. Forming small lesions on the rinds of pumpkins, melons, cucumbers, and other cucurbits, it mars the fruits' appearance and ushers in secondary pathogens that lead to rot and severe yield loss. The bacterium, Xanthomonas cucurbitae, is so successful that it has had no reason to evolve through time or space. That's according to new University of Illinois Urbana-Champaign research characterizing the pathogen's genetic diversity ac...
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            [image: Scientists find a natural quicksand trap dated to more than one million years ago in the 'elephant graveyard' of Orce]
             
                A)Partial skeleton of an elephant (Mammuthus meridionalis) unearthed from layer 5 of the upper archaeological level of the late Early Pleistocene site of Fuente Nueva-3. B) Adult female elephant and her two young caught in a mud trap in Kenya. Credit: Journal of Iberian Geology (2024). DOI: 10.1007/s41513-024-00241-1
            
        

    


Scientists at the University of Malaga have shown, in an unprecedented way, how the so-called "elephant graveyard" of the Early Pleistocene archaeological site of Orce--a name given due to the amount of remains of the extinct elephant species Mammuthus meridionalis that it contained--hid a natural trap in quicksand.



										      
																																	The study is published in the Journal of Iberian Geology.

The site of Fuente Nueva 3 (FN3), located in the northeastern margin of the Guadix-Baza Depression (Granada), is one of the deposits of Orce that contains some of the earliest evidence of human presence in Western Europe, consisting of lithic assemblages (stones carved by our ancestors) that are dated to 1.4 million years ago.

Likewise, this archaeological site preserves manuports--unmodified stones used as percussion tools to fracture bones and access the marrow and, perhaps, also used as throwing weapons to scare away hyenas--and abundant fossils of large mammals, some of which preserve anthropogenic marks related to skinning, butchering and marrow processing. There are also bones with tooth marks caused by scavenging carnivores.

Two archaeological levels

According to this study, co-led by Full Professor of Paleontology at the UMA Paul Palmqvist and Professor of Stratigraphy and Paleontology at the UMA Maria Patrocinio Espigares, the fertile layers of this site have two different archaeological levels: lower (LAL) and upper (UAL).

Both levels preserve abundant skeletal remains and lithic tools. However, while the first one shows a high density of manuports, which suggests that hominin activity was more intense at this level, the second one preserves many remains of megaherbivores, particularly, the extinct elephants Mammuthus meridionalis, which points to a greater involvement of the giant hyenas.

The scientists analyzed the statistical differences in the composition of the faunal assemblages preserved in these two levels and the sedimentology, specifically the particle size in the fertile layers of both levels. The latter is a key aspect in the research, as it shows a predominance of silts and clays in layers 2-3 of the lower level, and fine and very fine sands in layer 5 of the upper level.

"These fine sand sediments, deposited close to the paleolake that was in the region, would also contain slightly saline water, a mixture that explains that they could have worked as quicksand, where larger animals were trapped," say the UMA scientists.
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                This study has been co-led by Full Professor of Paleontology at the UMA Paul Palmqvist and Professor of Stratigraphy and Paleontology at the UMA Maria Patrocinio Espigares. Credit: University of Malaga
            
        

    





																																						
    
     




																																			Food for scavengers

The researchers point out that the latter level may be interpreted as a natural quicksand trap in which megaherbivores were trapped due to the elevated weight of their limbs, and their half-sunken carcasses attracted the scavengers, both hyenas and humans, which fed on these and left their lithic assemblages and coprolites--fossilized excrement of hyenas--as evidence of their presence.

The new finding discovered by UMA researchers represents a "very important milestone to gain more knowledge about the subsistence strategies of our ancestors, the first Europeans, and their competition with the large carrion hyenas for access to these meat resources, since it is the first time a natural trap with these characteristics has been described in a fossil deposit of special interest to human evolution."

Carrying out more detailed studies differentiating the upper and lower archaeological levels, as well as characterizing other important sites in the Orce region, such as Barranco Leon, which also contributes evidence of human presence, are the next steps planned by this scientific team of the UMA, in which researchers from the Complutense University of Madrid and Tarragona also participate.
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												Paul Palmqvist et al, The late Early Pleistocene site of Fuente Nueva-3 (Guadix-Baza Depression, SE Spain): a hyena latrine developed on a quicksand trap for megaherbivores?, Journal of Iberian Geology (2024). DOI: 10.1007/s41513-024-00241-1
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Farmers around the world all need to deal with weeds. The most widely used chemical product they use to kill those unwanted plants is glyphosate, often sold under commercial names like Roundup.



										      
																																	In 2015, the World Health Organization declared glyphosate a "probable human carcinogen." This link to cancer was reinforced in January 2024 when a jury in the United States concluded Roundup caused non-Hodgkin's lymphoma and ordered chemical company Bayer--which purchased Roundup producer Monsanto in 2018--to pay US$2.5 billion in damages. Bayer has announced it intends to appeal the verdict.

Scientists have also raised concerns about the environmental harms of long-term glyphosate application. To name just a few, glyphosate threatens honey bee populations and has been found to kill birds, fish and soil microorganisms, all of which are crucial for ecosystem health.

In the face of these concerns, some governments have restricted or even banned glyphosate application, though no such ban is in place in Canada.

Banning glyphosate is an essential step in protecting the health of humans and our ecosystems. Until a full ban is achieved, however, the pioneering work of farmers in Mexico shows how agroecological techniques can replace these chemical interventions.


																																						
    
     




																																			Toxic exports

In April 2024, Mexico was set to become the largest jurisdiction to enact a total ban on glyphosate. However, just before the ban came into effect the government announced a pause.

Officials cited concerns about a lack of viable substitutes, but critics believe the waffling has more to do with intense lobbying by agro-industry, including heavy pressure from the U.S.--the main exporter of glyphosate to Mexico.

Monsanto, a major glyphosate exporter, has been shown to have influenced academic research to downplay the health risks of its valuable product.



    
    
    
        
        
    
         
             
         

        A report on Glyphosate and Monsanto produced by the CBC.
  

In the northern region of Mexico's Veracruz State, we are working with small-scale citrus farmers to help them transition away from glyphosate (and other agrochemicals) by supporting adoption of agroecological farming methods.

Our research shows that agroecological farming is a viable alternative and, with a little bit of support, large numbers of farmers are keen to make change.


																																			Scaling up agroecology

The farmers we work with are abandoning glyphosate one hectare at a time. With funding from Mexico's National Research Council, we have built a team of 38 agroecology technicians and community leaders who are helping farmers develop the knowledge and skills they need to replace chemicals with other practices.

Our team supports farmers to plant legume cover crops to crowd out weeds, and we have provided thousands of weed whackers to make manual weed control quicker and easier. We are also teaching farmers to make their own products from inexpensive local materials, like agua de vidrio--a solution of ash and lime--that provides nutrients to plants and helps control pests and diseases.

Part of what makes this work successful is that we are leading by example, using the Gomez family citrus farm as a living classroom. That farm used to produce conventional oranges. Then, in 2004, the family transitioned one hectare to organic production as an experiment. By 2012, the entire 16-hectare farm had transitioned away from agrochemical use and was certified as organic.

Since then, the Gomez's have implemented a wide range of agroecological practices on the farm. They also created an outdoor classroom space and an area dedicated to producing compost and other ecological inputs.

In 2018 almost 1,000 people visited the farm--dubbed Huerta Madre, or Mother Farm by locals--to learn about agroecological methods. Thanks to government funding, in 2023 the number of visitors jumped to more than 2,500. The funding also enabled researchers and technicians to connect with more than 10,000 farmers across the region, sharing information about the potential dangers of glyphosate and the viability of agroecological alternatives.

Of those 10,000 farmers, 3,600 are now actively working with our team to stop using glyphosate and implement agroecological alternatives.

Reaching this number of farmers has been possible in part because the current Mexican government has made it clear that agroecology is a priority. While agroecological farming has long been championed by "peasant organizations" and social movements, political support of the kind happening in Mexico today has been harder to come by (although there are some notable exceptions).


																																						
    
     




																																			Presidential decree

A cornerstone of Mexico's pro-agroecology policy was a 2020 decree by President Andres Manuel Lopez Obrador that the country would eliminate glyphosate use by January 2024. The decree was immediately criticized by the United States Department of Agriculture (USDA). It was also contested--including via legal challenges--by Mexican agri-business interests, primarily in the country's north where large-scale conventional farming dominates the landscape.

In February 2023, Obrador postponed the date of the ban to April 1, 2024. Then, just days before it was to come into effect, the government announced the ban would be paused. Advocates of the ban reacted with formal protest letters, media interviews and social media posts. They highlighted how research and practice has demonstrated the viability of an array of glyphosate alternatives, including the scaling up of agroecology among citrus farmers in Veracruz.

To date, the ban remains on hold, and it is unclear what incoming President Claudia Sheinbaum will do about it.


																																			Will we ever see a glyphosate ban?

Mexico is not the first country to waver on a glyphosate ban. Sri Lanka imposed a ban in 2015 but lifted it by 2022. In the European Union, several member states have been vocal in their desire for a ban, but glyphosate was re-authorized for a ten-year period in December 2023.

While the reasons may be complex, it is clear that stemming the tide of glyphosate is challenging, even when there is significant political will. This is likely at least in part due to the significant lobbying power of companies like Bayer.

Even if a formal ban remains out of reach, Obrador's decree created an important opening for agroecology in Mexico. While some initiatives have existed for decades, especially in the southern states of Oaxaca and Chiapas, government support has sparked development of many more.

The presidential decree also enabled unusually high levels of investment into agroecological research and development. Coupled with other pro-agroecology policies, the decree has created momentum for scaling up agroecology across the country. The thousands of citrus farmers who are finding success without glyphosate in Veracruz can attest to that.
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New system makes lifesaving phages accessible, transportable and much easier to use
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                A new kit the size of a paperback book radically improves the efficiency of searching for a bacteriophage that will respond to an antibiotic resistant superbug. Credit: McMaster University
            
        

    


The great promise of bacteriophages is that they naturally destroy bacteria, often in situations where antibiotics fail. Until now, though, there has been no way to access them quickly and efficiently, especially in emergency cases of antibiotic resistant infections. Researchers at McMaster University, working with a colleague from Universite Laval, have developed a simple new way to store, identify, and share phages, making them more accessible to patients who need them.



										      
																																	"Bacteriophages are often talked about as a beacon of hope, but they are harder to use than traditional antibiotics, because there are so many varieties," says lead investigator Zeinab Hosseinidoust, a McMaster chemical engineer who holds the Canada Research Chair in Bacteriophage Bioengineering.

The research team's work is described in a paper published today in the journal Nature Communications.

Bacteriophages, or phages as they are called less formally, are beneficial viruses that could change the course of medicine and agriculture, especially as antibiotic resistance grows worldwide.

Each form of bacteriophage is specialized to attack a particular form of bacteria and nothing else, allowing phages to be directed specifically at infections while leaving beneficial bacteria alone. A major challenge to harnessing their huge potential is creating easier and faster access to collections of phages.

"We don't have a central library of phages to refer to when we need to use them. For the time being, we have only decentralized local libraries of phages in places such as research labs and privately-owned clinics," Hosseinidoust says.

"What makes all this even more challenging is that we've been relying on the same basic tools and laborious lab techniques to handle and screen phages that our predecessors were using over 100 years ago when phages were first discovered."


																																						
    
     




																																			What adds to these critical barriers is that live phages must be suspended in vials of liquid and refrigerated or frozen, making storage cumbersome and hindering the efficient transport and sharing of phage collections. The researchers have overcome these obstacles by developing a dry storage platform that plays the starring role in their user-friendly new system for quickly matching specific infections to the phages that can stop them.

Phages are natural, safe and effective. They are the most common organisms on Earth, inhabiting our bodies and all corners of the environment, but their potential benefits are still coming into view.

Even today, scientists have only identified a fraction of all the properties of phages.

Work to develop the potential of phages slowed significantly in the 1940s and 50s, when penicillin took the infection-control spotlight, particularly in the West. Though phages continued to be studied and deployed in central and eastern Europe, global interest in phages is growing once again now that the power of antibiotics is waning after generations of overuse.



    
        
            [image: Researchers develop a way to make lifesaving phages accessible, transportable and much easier to use]
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The heart of the new system is a novel, pill-like medium that stores phages without refrigeration and combines them with an agent that produces a visible glow when a phage responds to a target infection.

Using this medium, the researchers can load a portable testing tray about the size of a paperback book with hundreds or even thousands of phage samples to check simultaneously in what is often an urgent search for a match.


																																			The new technology enables phages to be stored at room temperature for months at a time until they are needed, combining a biobank and testing lab in one small package. A user simply adds a sample of the target bacterium to each well of a pre-loaded well-plate, and any positive results become visible 30 minutes to two hours later.

"Having quick access to such portable testing labs would bring speed and order to the way things happen today, when a clinic or hospital facing an emergency situation is often forced to send a desperate call-out for candidate phages to test for possible use," says co-investigator Tohid Didar, a mechanical engineer who holds the Canada Research Chair in NanoBiomaterials.

Fereshteh Bayat, a postdoctoral researcher in Didar and Hosseinidoust's labs, had developed the concept of the technology as her Ph.D. project.

"I have always wanted to contribute to something that has a positive impact on people's lives," Bayat says. "To see this materialize is very fulfilling."

The McMaster researchers worked with Dr. Sylvain Moineau at Universite Laval in Quebec City, which is home to the world's largest biobank of referenced phages, and with their McMaster colleague Carlos Filipe who is an expert in the stabilization of biomolecules.

The new technology would also make it easier to use phages in non-medical applications, such as in agriculture, to control animal and plant infections, the researchers say. They are seeking partners to develop the technology for wide use.

"If everything moves forward to commercial application as we anticipate, this could revolutionize the way we use phages for different purposes," says Didar.


																																																					
																				
																						More information:
												Fereshteh Bayat et al, High throughput platform technology for rapid target identification in personalized phage therapy, Nature Communications (2024). DOI: 10.1038/s41467-024-49710-2
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Method that silences specific genes while leaving others unaffected could aid research and therapy
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                Fusion of translational repressors to dPspCas13b enhances translational repression efficacy. Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-46412-7
            
        

    


RIKEN researchers have developed a highly accurate method for temporarily silencing genes that is promising for advancing biological research and developing new therapies for genetic diseases. The study is published in Nature Communications.



										      
																																	Gene silencing allows researchers to see what happens when they temporarily turn off specific genes in the genome. It also holds great promise for treating genetic diseases by silencing problematic genes.

Unlike gene knockout and gene therapy, gene silencing doesn't involve tinkering with the genetic information stored in DNA; rather it makes changes to the RNA that has been copied from DNA. This makes the changes reversible, which is very attractive for both research and therapy.

The two main methods currently used to silence genes both suffer from problems with specificity: RNA interference can make edits to non-targeted sections of RNA, while CRISPR-Cas13 (not to be confused with the gene-editing technique CRISPR-Cas9 that edits DNA) can chop up RNA molecules in the vicinity of the target RNA.

Now, Shintaro Iwasaki and Yuichi Shichino, both of RIKEN RNA Systems Biochemistry Laboratory, and their co-workers have developed a gene-silencing technique for mammalian cells that is highly specific, making just the desired edits to RNA. They dubbed the method "CRISPRd."

Like CRISPR-Cas13, CRISPRd deploys the enzyme Cas13 to the targeted region of RNA. But unlike CRISPR-Cas13, CRISPRd employs a catalytically inactive form of Cas13, which instead of slicing the RNA acts as a roadblock when ribosomes try to make proteins by reading the section of RNA. This strategy avoids collateral damage to nearby strands of RNA.


																																						
    
     




																																			The team analyzed the results of their gene-silencing method and found that it had an ultrahigh specificity, hardly making any changes to non-targeted RNA. "The results were very encouraging, showing that our strategy worked," says Iwasaki. "They indicated that CRISPRd is more specific than other gene-silencing methods."

Iwasaki is excited about the potential of CRISPRd to advance genetic research. "CRISPRd is a valuable step toward developing a toolbox for reliable gene silencing," he says. "Such a toolbox will greatly help to clarify the functions of different genes."

The high accuracy of the method also makes it attractive for developing therapies for genetic diseases. "We expect that CRISPRd will be able to provide more-specific treatments that produce fewer side-effects for viral infections and neurodegenerative diseases," says Shichino.

While the method is highly specific, it isn't as efficient as RNA interference, and so the team is now exploring ways to enhance its efficiency.


																																																					
																				
																						More information:
												Antonios Apostolopoulos et al, dCas13-mediated translational repression for accurate gene silencing in mammalian cells, Nature Communications (2024). DOI: 10.1038/s41467-024-46412-7
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In a recent article published in the journal Nature Plants, the authors used simulation experiments to show that nitrogen fertilization in wheat cultivation will have to increase up to fourfold in the coming years to exploit the yield potential of the varieties and feed the growing world population. However, this increased amount of nitrogen would have a negative impact on ecosystems in the agricultural landscape. Researchers from the Leibniz Centre for Agricultural Landscape Research (ZALF) were involved in the study.



										      
																																	The authors of the study advocate the development of strategies to improve nitrogen uptake in wheat crops. In wheat, only 48% of the fertilizer applied is taken up by the crop. The rest of the applied nitrogen, a large proportion, leaches into the soil or is emitted into the air. This excess nitrogen fertilization pollutes water quality, leads to high greenhouse gas emissions and is a major driver of biodiversity loss.

In this study, simulation models were used for the highest-yielding wheat varieties to model potential yield increases and associated nitrogen requirements. Different climate change scenarios were applied to the world's major wheat growing regions. The study was co-authored by Prof. Frank Ewert and Prof. Heidi Webber. Other ZALF scientists contributed models and calculations to the study. These include Prof. Kurt-Christian Kersebaum, Prof. Claas Nendel, Dr. Amit Kumar Srivastava and Dr. Tommaso Stella.

Nitrogen uptake in wheat needs to be improved

"Our results show that we need to focus primarily on ensuring that nitrogen is available to plants in the soil and can be efficiently absorbed by the plants. This has a major impact on the yield potential of wheat, but also on the environment. In view of the negative effects of excess nitrogen on the climate and the environment, we cannot increase fertilizer application any further, but must think about alternatives," says Prof. Dr. Frank Ewert, Scientific Director at ZALF and co-author of the study.
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                Simulated and measured N-unlimited wheat grain yield response to high-yielding traits at 34 representative high-rainfall or irrigated global sites in the major wheat production regions. Credit: Nature Plants (2024). DOI: 10.1038/s41477-024-01739-3
            
        

    



Among the solutions discussed by the authors is the breeding of wheat varieties that better absorb and utilize nitrogen. Other farming practices are also needed, such as combining wheat with legumes that can produce nitrogen from the air with the help of nodule bacteria. However, none of these solutions alone will enable the necessary intensification of wheat production. What is needed is a sensible integration of agronomic, genetic and socio-economic factors.

Wheat is the world's most important crop. As the world's population grows and economic growth increases, so too will the demand for wheat. At the same time, the world's arable land is limited. In addition, agriculture must reduce its negative impact on the climate and the environment if it is to continue to feed the world. Climate change adds to these challenges. Sustainable solutions require consideration of the entire agri-food system.


																																																					
																				
																						More information:
												Pierre Martre et al, Global needs for nitrogen fertilizer to improve wheat yield under climate change, Nature Plants (2024). DOI: 10.1038/s41477-024-01739-3
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Movement sensors show promise in identifying horses at injury risk
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                Graphical representation of an ideal single stride of a racing Thoroughbred (A; risk factor = 1) and that of a horse at very high risk of suffering a future catastrophic musculoskeletal injury (B; risk factor = 5, case 2) based on the algorithmic interpretation of data collected by use of an inertial measurement unit sensor system worn while the horse was racing. Credit: Journal of the American Veterinary Medical Association (2024). DOI: 10.2460/javma.24.02.0114
            
        

    


A small 3-ounce sensor capable of recording 2,400 data points of movement in just one second that is being tested and refined by researchers at Washington State University could be key in reducing the number of injuries to racehorses.



										      
																																	Led by Dr. Warwick Bayly in WSU's College of Veterinary Medicine, researchers used the biometric sensors, developed by the company StrideSAFE, to track thoroughbreds as they raced and trained at some of the top racetracks in the country.

Using collected data, the team was able to identify miniscule stride changes associated with increased risk of injury, allowing intervention before a catastrophic breakdown. The researchers highlighted three horses flagged in 2023 at Churchill Downs in a case studypublished in the Journal of the American Veterinary Medical Association.

"These racehorses get extensive examinations before races, but catastrophic injuries still happen, and not because they stepped in a hole or took a bad step. A large percentage have a pre-existing pathology not readily apparent on clinical examination," said Dr. Denise Mc Sweeney, an equine surgery resident at WSU who was the first author on the study.

"From our sensor data, we know most catastrophic injuries have a distinct stride pattern. Now we can see when there's something wrong with their strides and step in before a major injury occurs."


																																						
    
     




																																			The sensors measure changes in the rate and direction in which a horse moves its legs and body, and generate graphs of its stride pattern. The data is processed by an algorithm and compared against an "ideal stride" derived from high-performing, sound racehorses.

Using data from more than 6,500 starts, the algorithm also identifies similarities with strides produced by horses that suffered catastrophic injuries. Based on how far a stride deviates from ideal and how similar it is to a stride associated with an injury, the horse is assigned an injury risk factor ranging from 1 to 5.

Horses with a 5 are 950 times more likely to suffer a catastrophic injury than those with a 1, which is close to the ideal stride. Of the horses tracked, 70% have fallen into category 1, with 3.5% in category 5.

"We know there are about 1.25 catastrophic injuries per 1,000 starts, but identifying those horses before such an event occurs is like finding a needle in a haystack, as they are often subjectively sound during a pre-race examination, and many don't show any decrease in performance," Mc Sweeney said. "But if you can narrow it down, like the 3.5% we had out of that group, it is a lot easier to intervene and hopefully prevent injuries."

To test and refine the algorithm, a sensor was placed on horses starting at Churchill Downs and Ellis Park in Kentucky from April 29 to July 2, 2023. Mc Sweeney was responsible for collecting clinical data on the high-risk horses.


																																			In their case study, the team focused on a pair of 3-year-old colts and a 4-year-old stallion flagged as category 5. In each instance, the sensors alerted veterinarians and trainers to potential injury risks, prompting diagnostic imaging that confirmed an increased risk of catastrophic musculoskeletal injuries. Each horse avoided catastrophic injury after being given time to recover before returning to the track.

"These are prime examples of how this technology can prevent horses from breaking," Mc Sweeney said. "With this information, the trainers and their vets were able to put the brakes on, and now these horses are going on to have longer careers and, hopefully, avoid a catastrophic injury."

Mc Sweeney is hopeful the sensors will become standard for all thoroughbred racing and training.

"I believe this is going to make a huge impact," she said. "The sensors can save the lives of horses and jockeys--they already have."

WSU has been working with StrideSAFE since 2020 when the sensors were tested at the campus' Hitchcock Research Racetrack. WSU is the only university in the United States with a dedicated research racetrack. From there the sensors were deployed at Emerald Downs Racetrack in Seattle and have since been used at 10 major tracks across the U.S., including Saratoga, Belmont, Keeneland and Churchill Downs.


																																																					
																				
																						More information:
												Denise Mc Sweeney et al, Using accelerometers to identify a high risk of catastrophic musculoskeletal injury in three racing Thoroughbreds, Journal of the American Veterinary Medical Association (2024). DOI: 10.2460/javma.24.02.0114
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Scientists seeking dogs who can understand 20 objects by name

										

    
        
            [image: Scientists search for dogs who can understand 20 objects by name]
             
                Credit: Allie Raskin, CC-0
            
        

    


The University of Portsmouth's Dog Cognition Center has been on a quest to find the U.K.'s smartest pooch for several years now.



										      
																																	As part of their ongoing research, they are beginning a new study exploring how dogs learn sound symbolism and begin associating words with objects.

Dr. Juliane Kaminski, Director of the Center which sits within the University's Department of Psychology, said, "To participate in the study, a dog must recognize more than 20 objects by name, ideally toys.

"While we're looking for a rare group of dogs, they can be any breed or age. They just need the specific talent of being able to differentiate an item by a name.

"This project will help us with our investigation into what fuels this unique talent. But to have effective results we need a large sample of pets, so we need the public's help!"

Dr. Kaminski's pioneering research into dog cognition began with one exceptionally gifted border collie, named Rico. Over 20 years ago, Dr. Kaminski devised a test which showed he could label 200 items and could recall words for weeks after being taught them. The study, published in Science in 2004, was the first of its kind.

This ability is broadly comparable to language-trained apes, dolphins, sea lions, and parrots.

Rico went on to inspire a citizen-science project, Finding Rico, which was launched in 2021 with the goal of locating and studying other intelligent dogs.


																																						
    
     




																																			The latest study will be led by Dr. Leanne Proops, Associate Professor in Animal Behavior and Welfare at the University of Portsmouth. She said, "We're really keen to hear from anyone in the U.K. who thinks their dog meets the criteria. These special dogs will be helping us with an exciting new project that will help us to understand how human language evolved."

It has been almost a decade since Britain's first facility dedicated exclusively to studying dogs' ability to understand humans and the world around them officially opened at the University's Langstone campus.

Since then, hundreds of dogs have taken part in games and been given tasks to solve to better understand how they interact with their environment, other dogs or people.

The research carried out at the center is strictly observational, and there are no invasive methods of any kind. Dogs are also always rewarded with food or play for completing their tasks and games.

In one study, the team discovered dogs have evolved new muscles around the eyes to better communicate with humans. Dr. Kaminski's research showed dogs moved their eyebrows significantly more when humans were looking at them. The hypothesis being that these "puppy dog eyes" trigger a nurturing response in humans.

The team has also mapped the facial movements of dogs, naming the movement responsible for a raised inner eyebrow the Action Unit (AU) 101.

"We are always on the lookout for dogs and their owners to join our dog register," added Dr. Kaminski.

"All you have to do is answer a couple of questions with their name, age, gender, if they're toy-motivated, or food-motivated etc. While we mainly seek out people who are close-by and can travel to our center in Portsmouth, we're also open to owners further away as we have online surveys too."

Anyone interested in taking part in the latest study can contact Dr. Kaminski via email on juliane.kaminski@port.ac.uk.
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First ever 3D reconstruction of 52,000-year-old woolly mammoth chromosomes thanks to serendipitously freeze-dried skin
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An international research team has assembled the genome and 3D chromosomal structures of a 52,000-year-old woolly mammoth--the first time such a feat has been achieved for any ancient DNA sample.



										      
																																	The fossilized chromosomes, which are around a million times longer than most ancient DNA fragments, provide insight into how the mammoth's genome was organized within its living cells and which genes were active within the skin tissue from which the DNA was extracted.

This unprecedented level of structural detail was retained because the mammoth underwent freeze-drying shortly after it died, which meant that its DNA was preserved in a glass-like state. The results are presented July 11 in the journal Cell.

"This is a new type of fossil, and its scale dwarfs that of individual ancient DNA fragments--a million times more sequence," says corresponding author Erez Lieberman Aiden, Director of the Center for Genome Architecture at Baylor College of Medicine. "It is also the first time a karyotype of any sort has been determined for an ancient sample."

Knowing the three-dimensional architecture of a genome provides a lot of additional information beyond its sequence, but most ancient DNA specimens consist of very small, scrambled DNA fragments. Building off work mapping the 3D structure of the human genome, Aiden thought that if the right ancient DNA sample could be found--one with the 3D organization of the fragments still intact--it would be possible to use the same strategies to assemble ancient genomes.


																																						
    
     




																																			The researchers tested dozens of samples over the course of five years before landing on an unusually well-preserved woolly mammoth that was excavated in northeastern Siberia in 2018.

"We think it spontaneously freeze-dried shortly after its death," says corresponding author Olga Dudchenko of the Center for Genome Architecture at Baylor College of Medicine. "The nuclear architecture in a dehydrated sample can survive for an incredibly long period of time."

To reconstruct the mammoth's genomic architecture, the researchers extracted DNA from a skin sample taken behind the mammoth's ear. They used a method called Hi-C that allows them to detect which sections of DNA are likely to be in close spatial proximity and interact with each other in their natural state in the nucleus.

"Imagine you have a puzzle that has three billion pieces, but you don't have the picture of the final puzzle to work from," says corresponding author Marc A. Marti-Renom, an ICREA research professor and structural genomicist at the Center Nacional d'Analisi Genomica (CNAG) and the Center for Genomic Regulation (CRG) in Barcelona.

"Hi-C allows you to have an approximation of that picture before you start putting the puzzle pieces together."

Then, they combined the physical information from the Hi-C analysis with DNA sequencing to identify the interacting DNA sections and create an ordered map of the mammoth's genome, using the genomes of present-day elephants as a template.


																																			The analysis revealed that woolly mammoths had 28 chromosomes--the same number as present-day Asian and African elephants. Remarkably, the fossilized mammoth chromosomes also retained a huge amount of physical integrity and detail, including the nanoscale loops that bring transcription factors in contact with the genes they control.

By examining the compartmentalization of genes within the nucleus, the researchers were able to identify genes that were active and inactive within the mammoth's skin cells--a proxy for epigenetics or transcriptomics. The mammoth skin cells had distinct gene activation patterns compared to the skin cells of its closest relative, the Asian elephant, including for genes potentially related to its woolly-ness and cold tolerance.

"For the first time, we have a woolly mammoth tissue for which we know roughly which genes were switched on and which genes were off," says Marti-Renom. "This is an extraordinary new type of data, and it's the first measure of cell-specific gene activity of the genes in any ancient DNA sample."

Although the method used in this study hinges on unusually well-preserved fossils, the researchers are optimistic that it could be used to study other ancient DNA specimens--from mammoths to Egyptian mummies--as well as more recently preserved museum specimens.

For mammoths, the next steps would include examining the epigenetic patterns of other tissues. "These results have obvious consequences for contemporary efforts aimed at woolly mammoth de-extinction," says corresponding author M. Thomas Gilbert, a paleo-genomicist at the University of Copenhagen and the Norwegian University of Science and Technology.


																																																					
																				
																						More information:
												Three-dimensional genome architecture persists in a 52,000-year-old woolly mammoth skin sample, Cell (2024). DOI: 10.1016/j.cell.2024.06.002. www.cell.com/cell/fulltext/S0092-8674(24)00642-1
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Eligo Bioscience, a gene-editing company focused on addressing diseases driven by the expression of bacterial genes from the microbiome, has published a study in Nature that unlocks genome editing of bacteria in the gut.



										      
																																	Since the advent of gene therapies in the 1970s, culminating in the recent approval of the first CRISPR-based drugs, researchers have made significant strides in delivering DNA to various cell types and organs to correct genetic defects. Until now, however, a large proportion of the genes carried by humans remained completely out of reach: the microbiome.

The microbiome, composed of billions of commensal bacteria, is essential to our health and the proper functioning of our immune system. However, we are discovering a growing number of bacterial genes implicated in chronic and serious diseases: from bacterial peptides that can trigger autoimmune diseases to bacterial virulence factors that contribute to inflammatory diseases, tumor formation, and neurodegenerative diseases.

As it becomes clearer that non-targeted therapeutics affecting microbiome composition can cause serious adverse events and side effects, it is critical to develop novel approaches to edit the microbiome in a targeted way.

"What Eligo Bioscience has achieved shows that it's now possible to make specific changes to the DNA of bacteria in the gut, similar to how scientists have been editing human genes to investigate or treat genetic disorders," said David Bikard, co-founder of Eligo Bioscience and researcher at the Institut Pasteur in Paris.


																																						
    
     




																																			A precise and efficient method

Achieving efficient in vivo gene editing of bacteria requires both an effective delivery method and a robust editing system.

In a tour de force, Eligo demonstrated the ability to engineer, produce, and purify a bacteriophage-derived capsid containing a synthetic DNA payload encoding a base-editor system.

After oral administration to mice, the capsid delivered the payload with extreme efficiency and precision to target bacterial populations residing among the hundreds of bacterial species in the mouse gut. Remarkably, the system could precisely inactivate antibiotic resistance genes or virulence factors by creating single-base pair mutations in the corresponding genes.

When targeting E. coli strains colonizing the mouse gut, the technology modified the target gene in over 90% of the bacteria, reaching up to 99.7% in some cases. These modifications remained stable for at least 42 days.

Jesus Fernandez, Eligo VP of Technology and a senior author of the study, highlights how "this achievement is the culmination of eight years of work by the team at Eligo Bioscience and represents a paradigm shift in microbiome research. This leap forward provides Eligo with a unique edge within the industry to develop novel genetic medicines, as well as to find novel targets. We finally now have a tool to interrogate the role of specific bacterial genes in health and disease."

"This technology enhances Eligo's pioneering arsenal of in-vivo editing tools for the microbiome, and broadens the landscape of addressable therapeutic targets in the gene editing field," said Xavier Duportet, CEO and co-founder of Eligo.


																																																					
																				
																						More information:
												Andreas K. Brodel et al, In situ targeted base editing of bacteria in the mouse gut, Nature (2024). DOI: 10.1038/s41586-024-07681-w
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Only a fraction of nature's diversity, or species richness, is still known, especially when it comes to insects and fungi, both of which have millions of species still unknown to science. At the same time, the loss of nature is progressing at an unprecedented rate, and researchers are racing against time to find out the unknown diversity while also coming up with ways to save it.



										      
																																	"Air is a real treasure trove for nature research," says Academy Research Fellow Nerea Abrego from the University of Jyvaskyla. "It is full of DNA from plants, fungi, bacteria, insects, mammals and other organisms."

Abrego led a study published in the journal Nature in which DNA sequencing was used to identify fungi from air samples collected around the world. The research produced ground-breaking knowledge about the climatic and evolutionary factors influencing the occurrence and seasonal variation of both previously known and unknown fungi.

"This knowledge is essential not only to understand where and when different fungal species thrive, but also to predict their fate under the ongoing global change," says Abrego.

Monitoring and prediction of biodiversity loss

Otso Ovaskainen, an Academy Professor at the University of Jyvaskyla, was involved in the research project and he is convinced that such new biodiversity sampling techniques will revolutionize biomonitoring and biodiversity forecasts in the coming years. Using DNA as well as image and audio, Ovaskainen is leading a follow-up project in which fungi, insects, mammals, birds, bats, and frogs are studied at hundreds of locations around the world.

"There are more than a million insect species in the samples already collected, which is many more species than have been described by science so far," says Ovaskainen. "The enormous size of the data set makes analysis challenging. We have more than a hundred years of sound, millions of camera trap images, and billions of DNA sequences."

The core activity of Ovaskainen's and Abrego's multidisciplinary research group is the development of statistical modeling, bioinformatics and artificial intelligence methods for using new types of biodiversity data for accurate forecasting.


																																						
    
     




																																			New information about fungal diseases

Since almost all fungi are at least partially spread through the air, the study included not only boletes and russulas, but also, for example, lichens, bracket fungi, molds and yeasts.

"One particularly interesting subject for further research is a more detailed review of the sequences for fungi that are important to humans," says Abrego. "These include fungal diseases of humans, crops and production animals, as well as fungi that indicate the progress of the loss of nature and the weakening of natural ecosystem processes."

Abrego is leading a project where air sampling and other new research methods are being piloted as part of the regular Finnish national forest inventory coordinated by the Natural Resources Institute Finland. The goal of this project is to produce comprehensive information about natural diversity, especially about previously poorly known fungi and insects, which can then be used in decision-making processes.


																																																					
																				
																						More information:
												Nerea Abrego et al, Airborne DNA reveals predictable spatial and seasonal dynamics of fungi, Nature (2024). DOI: 10.1038/s41586-024-07658-9
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Scientists release new research on planted mangroves' ability to store carbon
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                Mangrove nurseries in Maputo, Mozambique, managed by the local community with technical support from the U.S. Forest Service International Programs. Credit: Vilma Machava, U.S. Forest Service International Programs
            
        

    


U.S. Forest Service ecologists and partners have published new findings, in the journal Science Advances, on how planted mangroves can store up to 70% of carbon stock to that found in intact stands after only 20 years.



										      
																																	Researchers have long known that mangroves are superstars of carbon absorption and storage. But until now, limited information existed on how long it took for carbon stored in planted mangroves to reach levels found in intact mangroves.

"About 10 years ago, Sahadev Sharma, then with the Institute of Pacific Islands Forestry, and I discovered that 20-year-old mangrove plantations in Cambodia had carbon stocks comparable to those of intact forests," Rich MacKenzie, also with the Institute of Pacific Islands Forestry, stated.

MacKenzie and Sharma assembled a team of mangrove researchers that came together from across the globe to lend their expertise. Led by Carine Bourgeois from the Forest Service's International Programs office, the team used logistic models compiled from 40 years of data and built from almost 700 planted mangrove stands worldwide to measure carbon stock. They discovered, after 20 years, the trees' carbon stock reached 71-73% of that found in intact stands.

These research findings could have a positive impact on efforts to restore mangroves worldwide. Along with historical losses, human-driven land use change, extreme weather events, and erosion have wiped out 35% of the global mangrove area over the past five decades.
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                Intact mangroves in the Democratic Republic of Congo, in the mouth of the Congo River, where some of the highest carbon stocks in the world have been recorded. Credit: Dr. Carine Bourgeois
            
        

    



"As our dataset grows and more data become available, we hope researchers and stakeholders will gain new insight into planning and techniques for restoring mangroves," Sharma stated.


																																						
    
     




																																			Part of that research work also involves monitoring mangroves to see how they're faring.

"Periodic and regular monitoring of mangroves can provide useful data on survival and success of restoration efforts and can help devise adaptive management strategies as and when needed," Rupesh Bhomia, from the Center for International Forestry Research and World Agroforestry (CIFOR-ICRAF), stated.

Globally, there's more recognition that conserving and restoring mangroves is vital. These trees are not only powerhouses of carbon storage, but coastal guardians that act as barriers during tsunamis and storm surges. Mangroves also provide habitat for diverse species and nurseries for many aquatic animals.
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                Intact mangroves in the Democratic Republic of Congo, in the mouth of the Congo River, where some of the highest carbon stocks in the world have been recorded. Credit: Carine Bourgeois
            
        

    



But MacKenzie warns that mangrove plantations are not always a solution for restoring the trees.

"Properly planned and implemented mangrove plantations are more effective at restoring carbon stocks than are degraded stands. However, this does not mean that mangrove plantations are always the best restoration method," MacKenzie stated.

Planting mangroves is not a replacement, nor does it compensate for conserving intact stands, the researchers emphasized.

"Our models indicate that replanting in all highly restorable mangrove areas would absorb less than one percent of annual global emissions over 20 years. That's why conserving existing mangrove stands is paramount," Bourgeois emphasized.


																																																					
																				
																						More information:
												Carine F. Bourgeois et al, Four decades of data indicate that planted mangroves stored up to 75% of the carbon stocks found in intact mature stands, Science Advances (2024). DOI: 10.1126/sciadv.adk5430
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How artificial intelligence can help prevent illegal wildlife trade

										 by Shan Su, Nico Arcilla, and Tai-Yuan Su										 										 									
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                The Javan White-eye (Zosterops flavus) is one of many endangered species threatened by trapping for wildlife trade. Credit: FatihPR, Wikimedia, Creative Commons Attribution-Share Alike 3.0 Unported
            
        

    


Imagine you are a law enforcement official at a wildlife market and suspect some of the birds on sale are from endangered or illegally traded populations. This is a situation that demands decisive identification and action, but in cases where "look-alike species" are easily mistaken for each other, simple physical traits like color and size may not be enough to enable proper identification on the spot. Things get even trickier when unscrupulous traders dye birds or otherwise alter their appearance to make them resemble other species that command higher prices.



										      
																																	More than a third of all the world's bird species are harvested for sale in wildlife markets that include more individuals and species of birds than any other taxonomic group, and are valued at tens of billions of dollars annually. Demand for live birds as pets and in cultural practices, such as bird singing contests and prayer animal release, is driving overexploitation, which is a major contributor to population declines. In east and southeast Asia, for example, high demand for captive songbirds is pushing some species to the brink of extinction in the wild.

Renowned for their beauty and songs, white-eyes (Zosteropidae) are popular songbirds in Asian wildlife markets, and include endangered species whose trade is prohibited by CITES.

White-eyes sold in markets include endangered and near-threatened species, such as the Javan white-eye (Zosterops flavus) and Togian white-eye (Zosterops somadikartai), respectively. Protecting their wild populations is a critical part of preventing their extinctions. Identifying such birds is crucial for enforcing wildlife laws and keeping them out of markets.
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                Many similar but distinct species may be displayed together in wildlife markets, such as these white-eyes for sale in Taiwan, challenging proper identification that is crucial for enforcing wildlife laws. Credit: Shan Su
            
        

    



This is where an innovative artificial intelligence (AI) approach can be a game-changer. Many birds are highly vocal, communicating through a wide range of distinctive songs and calls. We realized that by harnessing recordings of their vocalizations, with their unique bioacoustic signatures, we could develop an AI tool to identify white-eye species from their vocalizations alone.


																																						
    
     




																																			Public databases of bird sounds include xeno-canto and Cornell's Macaulay Library. We used three major avian vocalization databases to access bioacoustic data for 15 commonly traded, visually similar white-eye species. Using those recordings, we employed deep learning techniques and trained a powerful neural network model to recognize the specific acoustic patterns and sonic signatures of each white-eye species.

This approach is similar to how facial recognition is used to identify individual people, but we used vocal recognition to identify bird species instead. To make the system robust, we incorporated data augmentation methods and even included samples of ambient environmental sounds that might be picked up in market recordings, in order to simulate real-world conditions as closely as possible.

We then employed the Inception v3 pre-trained model to classify the 15 white-eye species and ambient sound (i.e. non-bird sound) using 448 recordings of white-eye vocalizations. We converted recordings into spectrograms and used image augmentation methods to enhance the performance of the AI neural network through training and validation.

Our results, published in Ibis, have been incredibly promising. Our machine learning models can identify focal species from their vocalizations with over 90% accuracy. That's an astounding level of precision for distinguishing between look-alikes based solely on sounds.
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                Three "look-alike" white-eye species sold in Asian wildlife markets, pictured together with sonograms that visualize their vocalizations, from left to right: Lowland White-eye (Zosterops meyeni), Swinhoe's White-eye (Zosterops simplex), and Warbling White-eye (Zosterops japonicus). Credit: I-Kai Tseng, Ben Tsai, Liu JimFood, and Kong Mao  T. N.
            
        

    



But the true power of this technology lies in its potential applications. For example, a user-friendly smartphone app using this system can be developed by anyone--law enforcement officers, customs agents, conservationists, even citizen scientists. This would allow users to simply open the app, let it "listen" to the birds for a few seconds, and identify the species almost instantly, whether it's in a market, a pet shop, or in the field. While we've initially focused on white-eyes, it is adaptable for many vocal species.


																																			This discovery couldn't come at a more crucial time. Real-time data processing and action is invaluable for enforcing wildlife protection laws and clamping down on illegal trafficking. This bioacoustics approach offers an affordable, non-invasive, rapid, and highly accurate method for identifying birds, solving the problem of distinguishing look-alike species.

The recent boom in AI and readily-available cloud computing has opened up vast new computational power for conservation. Automated bioacoustics monitoring is an innovative solution, but also just the tip of the iceberg for AI's potential applications to protecting biodiversity.

While challenges remain, we are optimistic that such technologies can help turn the tide against wildlife trafficking and the decimation of wildlife. Equipping professionals and citizen scientists with accessible AI identification tools can revolutionize how we protect vulnerable wildlife populations.

This story is part of Science X Dialog, where researchers can report findings from their published research articles. Visit this page for information about Science X Dialog and how to participate.


																																																					
																				
																						More information:
												Shan Su et al, A novel deep learning-based bioacoustic approach for identification of look-alike white-eye (Zosterops) species traded in wildlife markets, Ibis (2024). DOI: 10.1111/ibi.13309
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With nests on telephone poles, once-endangered osprey are flying high in Illinois
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Wildlife biologist Chuck Rizzo climbs into what looks like an enormous white bucket and slowly begins to rise.



										      
																																	The metal arm of an aerial lift truck propels him higher and higher, above thick underbrush and then even some treetops, toward a striking sight in an otherwise ordinary Cook County, Illinois, forest preserve: a sturdy, stick-strewn platform built on top of a 50-foot telephone pole.

"How is it?" the lift operator yells as he maneuvers the bucket carrying the wildlife biologist. "Want it over?"

"Yeah, get it closer," Rizzo says.

Then he reaches toward the sticks and lifts out two pudgy osprey chicks with bulging chocolate-brown eyes and bellies covered in fluff.

The chicks, which will be examined by a vet and returned to their high-rise home, are a sign of success for a Forest Preserves of Cook County program that aims to increase the number of once-endangered ospreys in the Chicago area by constructing towering nesting platforms.

The Forest Preserves program now bands up to 30 chicks a year, all raised by wild osprey--also known as sea hawks--that choose to build their massive nests on human-built platforms standing 50 to 80 feet above the ground.

That's up from a handful of chicks in the first year of banding in the 1990s, according to Forest Preserves wildlife biologist Chris Anchor, who started the osprey nesting program after spotting nesting platforms in northern Wisconsin.

"What we've done is we've greatly increased the speed at which ospreys have populated Cook County," Anchor said.

Studies of similar programs have found that the platforms attract ospreys and produce successful nests, and the platforms are widely used in many areas of the United States.


																																						
    
     




																																			Still a threatened species in Illinois, ospreys--fish-eating raptors with 5-foot wing spans--were once endangered in the state, due to the widespread use of the pesticide DDT, which weakened the shells of their eggs.

But with a ban on DDT in 1972, the white-bellied birds with dark wings and facial markings are on the rise in Illinois.

"They've increased dramatically and they've also spread," said Field Museum senior conservation ecologist Doug Stotz. "They're most common in the northern part of the state, but there are multiple osprey nests downstate."

The Illinois Natural History Survey's 2023 spring bird count reported a record number of osprey sightings (181) in a record number of counties (43). In 2022, the bird count reported 22 osprey sightings in Cook County in the course of one day.

The Chicago area may seem like an odd place for ospreys, but the imposing birds--about 11/2 times the size of a red-tailed hawk--are relatively tolerant of people if they have a good nest site, Stotz said.

He also noted the presence of the nesting platforms, and the abundance of lakes in the county, both natural and artificial.

"Almost every (Cook County) forest preserve has a lake, and that's the main thing they're looking for," he said.

Anchor used to climb the telephone poles that support the nesting platforms and retrieve the chicks himself, with just a harness and spiked shoes.


																																			But on a recent visit to Lake Avenue Woods forest preserve near Mount Prospect, he was accompanied by Rizzo, the wildlife biologist, as well as a veterinarian, a wildlife technician, two representatives from a county that's starting its own osprey platform breeding program, and eight other observers and helpers.

Anchor, who is a few years from retirement, wants to give his staff hands-on experience, so today it would be Rizzo who would retrieve the osprey chicks.

After an early morning visit to a nesting platform that rose above a restored prairie, the group, minus Anchor, headed 35 miles south to Sag Quarries nature preserve near Lemont.

It was a good site for osprey, with dense forest and wide lakes formed from old limestone quarries, but humans driving on unpaved paths had to watch out for low branches, steep inclines and deep, skid-inducing ruts.

By the time the nest appeared in sight, the sun was blazing and the team set up an umbrella above a makeshift examining table formed by the back panel of a forest preserve pickup truck.

The big bucket truck that lifted Rizzo into a cloudless blue sky rumbled loudly, and the parents of the chicks circled above, screaming "Pew! Pew! Pew! Pew!"

When Rizzo finally ascended to the nest platform, he found two chicks that were about three or four weeks old, and in the sweet spot for examination and banding.

"If they're bigger sometimes they'll try to go to the other side (of the nest)," Rizzo said when he came down. But these chicks were "definitely chill," and stayed put, making his job easier.


																																						
    
     




																																			The chicks were already large--about a foot long--with stern stares, handsome head feathers and well-formed black beaks. But below the neck, they were still awkward and unformed, with stubby feathers and soft baby fluff.

Once a member of the team held a chick's legs--disabling its already formidable black talons--the bird would sit quietly in his or her arms.

On the ground, forest preserves wildlife field technician Melina Frezados weighed and measured the birds and gently affixed lightweight aluminum bands with unique numbers to their right legs, using a wrench and pliers.

John Winter, a veterinarian and the zoological and wildlife health management resident at Brookfield Zoo Chicago, gave each bird a thorough exam, including their eyes, ears and feet. He also took mouth swabs and blood samples.

The chicks protested occasionally, letting out an indignant "Chuh! Chuh!" but they mostly lay back on the examining table, their pale fuzz-covered chests rising and falling.

Their parents were less accepting. One sat in a dead tree, glaring down at the proceedings, while the other returned repeatedly to scream at the interlopers.

The team left quickly once Rizzo had placed the chicks back in their nest, so the parents could return to their young as soon as possible.

Banding allows the birds to enter the 7 million-band database at the U.S. Geological Survey Bird Banding Laboratory in Laurel, Maryland.

Banding tracks where birds eat, nest and migrate, and allows researchers to see population trends over time, according to Suzy Peurach, a biologist at the Bird Banding Laboratory.


																																			Ospreys migrate as far as Central and South America, and Peurach said that a Cook County osprey was recently spotted in Colombia--more than 2,000 miles from Chicago.

Reports are made using the identifying numbers on the birds' leg bands.

One of the secrets of the osprey program's success, Anchor said, is to put nests where ospreys are already spending time, not where you want them to be.

"Every pair of osprey has their own behavior patterns: Some are very tolerant of people and some are completely ill-tolerant," he said.

"We have pairs of ospreys where if you come within a half mile of the nest, they'll be up in the air screaming for the next 30 minutes or an hour. So they're not taking care of their babies. We've got other pairs that are in fishing areas, near lakes, and people are fishing literally, right underneath the nest, and the ospreys could care less," he said.

When the birds fledge, they fly south, where the females will stay for two years, becoming sexually mature, before they return to the area where they were born, with their mates in tow, he said.

Ospreys generally mate for life, and birds will often return year after year to the same nest site.

This year the Forest Preserves program lost at least four nests to storms, but they still have 13 nests on 21 platforms, and about 25 to 30 chicks, Anchor said.

"The fact that we have an apex predator now living among us, in the third-largest metropolitan area in North America--that's significant," he said. "That's a real testament that things are headed in the right direction."


																																																					
																					
																															 
												  2024 Chicago Tribune. Distributed by Tribune Content Agency, LLC.
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When given a dietary choice, seagulls found to still prefer seafood
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                When presented with all four foods together on days 5, 10, 15 and 35 of the study, both groups consistently favored fish. Credit: Emma Inzani
            
        

    


Seagull chicks raised on an "urban" diet still prefer seafood, new research shows. University of Exeter scientists studied herring gull chicks that had been rescued after falling off roofs in towns across Cornwall, UK.



										    
																																	Raised in captivity (before being released), they were given either a "marine" diet consisting mainly of fish and mussels, or an "urban" diet containing mostly bread and cat food.

Every few days, the gull chicks were presented with a choice of all four foods in different bowls, to test which they preferred--and all the gulls strongly favored fish.

"Our results suggest that even when reared on an 'urban' diet of foods found only around people, these chicks might be unlikely to seek out urban foods as adults," said lead author Emma Inzani, from the Centre for Ecology and Conservation on Exeter's Penryn Campus in Cornwall. "Human-associated foods are often both reliably present and easy to obtain--but when fish is available they clearly prefer it."

The paper, published in the journal PeerJ, is titled "Early-life diet does not affect preference for fish in herring gulls (Larus argentatus)."



    
    
    
        
        
    
         
             
         

        When presented with all four foods together on days 5, 10, 15 and 35 of the study, both groups consistently favored fish. Credit: Emma Inzani
  

Herring gulls are often seen as a pest in urban areas, where they scavenge for dropped food and in bins, and sometimes take food from people.

However, the species is on the UK's List of Highest Conservation Concern due to ongoing population declines.

Inzani said a combination of reduced fish stocks in UK waters--coupled with abundant and easy access to food waste in towns--may mean it is not as profitable for gulls to spend a lot of energy going out to sea to forage.


																																						
    
     




																																			Previous research has shown that parent gulls often switch to finding more seafood once their chicks hatch, possibly due to seafood providing more of the nutrients chicks need to grow.

In this new study, all 27 chicks had access to food all day, but half of the chicks had urban food for 80% of the day and seafood for 20%, while the other half of the chicks received the opposite diet.

When presented with all four foods together on days 5, 10, 15 and 35 of the study, both groups consistently favored fish--and even those that tried the bread rarely ate much of it.
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Chicks' preferences for fish found in this study may reinforce the behavior observed in parent gulls to switch to provisioning more marine-sourced foods upon chick hatching.

"Animals can live and exploit urban areas for human food waste," said senior author Dr. Neeltje Boogert. "However, this does not necessarily mean they're thriving or that they prefer this food, rather than making the best of a bad situation. More research is needed to investigate how the food young animals receive affects their later life, including their food choices, health and breeding."


																																																					
																				
																						More information:
												Early-life diet does not affect preference for fish in herring gulls (Larus argentatus)., PeerJ (2024). DOI: 10.7717/peerj.17565
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Bees and other beneficial bugs are disproportionately harmed by air pollution when compared to crop-destroying pests, a new study published in Nature Communications has found.



										      
																																	Researchers from the University of Reading analyzed data from 120 scientific papers to understand how 40 types of insects in 19 countries respond to air pollutants like ozone, nitrogen oxides, sulfur dioxide and particulate matter. Pollinators--including bees and some moths and butterflies--experienced a 39% decline in foraging efficiency after being exposed to elevated air pollution levels. In contrast, plant-eating aphids and other pests were not significantly impacted.

The study has important implications for agriculture and food security.

Dr. James Ryalls, of the University of Reading, led the study. He said, "Air pollution is an underappreciated threat to the insects that make our lives easier. The bees that pollinate our flowers and the wasps that provide natural pest control are at risk of further decline if air pollution levels are not addressed.

"We are facing a 'lose-lose' scenario where air pollution harms helpful insects without affecting pests, potentially leading to greater crop damage, reduced yields and less food on supermarket shelves. Insect populations are already declining globally, and even moderate levels of air pollutants are harming beneficial insects, meaning we need stricter air quality regulations to protect nature's hardest workers."


																																						
    
     




																																			Different smells

The researchers suggest that beneficial insects--such as bees and wasps--are more affected by air pollution due to their reliance on scent-based communication. Many beneficial insects use airborne chemical signals to locate flowers, find mates, or hunt their prey. Air pollutants can chemically alter these scent trails or interfere with insects' ability to detect them, essentially disrupting their sensory landscape. In contrast, many pests rely less on long-distance scent cues and more on direct contact or visual cues, making them less vulnerable to air pollution's effects on airborne chemical signals.

The study focused on how air pollution affects various aspects of insect behavior and biology, including feeding, growth, survival, reproduction, and ability to locate food sources. Of all these factors, insects' ability to find food was most severely impaired by air pollution, declining by about one-third on average.

Among air pollutants, ozone emerged as particularly harmful to beneficial insects, reducing by 35% their ability to thrive and carry out their roles in the ecosystem. Even low ozone levels below current air quality standards caused significant damage. Nitrogen oxides also substantially impaired beneficial insects.


																																																					
																				
																						More information:
												Air pollution disproportionately impairs beneficial invertebrates: a meta-analysis, Nature Communications (2024). DOI: 10.1038/s41467-024-49729-5
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Opening the right doors: New work reveals 'jumping gene' control mechanisms
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International joint research led by Akihisa Osakabe and Yoshimasa Takizawa of the University of Tokyo has clarified the molecular mechanisms in thale cresses (Arabidopsis thaliana) by which the DDM1 (Decreased in DNA Methylation 1) protein prevents the transcription of "jumping genes."



										      
																																	DDM1 makes jumping genes more accessible for transcription-suppressing chemical marks to be deposited. Because a variant of this protein exists in humans, the discovery provides insight into genetic conditions caused by such "jumping gene" mutations. The findings were published in the journal Nature Communications.

Disentangled DNA is often referred to as a string. In a cell, however, it looks more like a string ball, only the looping patterns are much more complex. The smallest unit is called a nucleosome. It consists of a section of DNA wrapped around a protein (histone) scaffolding.

Transposons, genes that can "jump" to different locations in the genome, are tucked away in nucleosomes, which makes it difficult for the cell to deposit chemical marks that suppress transposon transcription. DDM1 is a protein known for maintaining such suppressing chemical marks, but it has not been clear how it can access transposons when they are neatly tucked away.

"Jumping genes are fascinating," says Osakabe, the first author of the paper, "because they can cause significant changes in the genome, both good and bad. Studying how proteins like DDM1 manage these genes helps us understand the basic mechanisms of life and can have important practical applications."

The researchers used cryo-electron microscopy, a technique capable of imaging at near-atomic scales. This allowed them to look at the structure of the DDM1 protein and DNA within the nucleosome.


																																						
    
     




																																			"We felt very excited to see the detailed structures of DDM1 and the nucleosome," Osakabe recalls. "One of the surprises was how DDM1 opens the nucleosome. It was challenging to capture these structures, but seeing the results made all the hard work worthwhile."

The high-resolution images showed the exact positions where DDM1 bound to the DNA in the nucleosome. As a result, the specific binding site, which normally closes the nucleosome, became more "flexible" and opened up to allow suppressing chemical marks to be deposited, preventing transposons from being transcribed.

This seemingly minor detail could be the start of major improvements.

"The human version of DDM1, called HELLS, works similarly," says Osakabe. "In the long term, such discoveries could lead to new treatments for genetic diseases in humans caused by similar genes. This new knowledge also provides insights into how plants and other organisms control their DNA, which could improve our ability to grow better crops or develop new biotechnologies."


																																																					
																				
																						More information:
												Akihisa Osakabe et al, Molecular and structural basis of the chromatin remodeling activity by Arabidopsis DDM1, Nature Communications (2024). DOI: 10.1038/s41467-024-49465-w
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Stegosaurus skeleton to fetch millions at New York auction
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The largest stegosaurus skeleton ever found is expected to fetch millions of dollars at auction in New York next week, likely fueling objections from paleontologists.



										      
																																	The fossil, estimated to be approximately 150 million years old, was put on display at Sotheby's on Wednesday and will be exhibited there until its sale on July 17.

Named Apex, the giant skeleton--11 feet (3.3 meters) tall and nearly 27 feet long--is billed as "the most complete and best-preserved" stegosaurus specimen of its size, counting 254 fossil bone elements of an approximate total of 319.

Such sales have become more frequent in recent years, drawing criticism from paleontologists, who say that these finds should be preserved in museums or other public spaces and not sold to private bidders.

"It's a very, very rare animal, and to find one of this size and this completeness is phenomenal," Cassandra Hatton, head of science and popular culture at Sotheby's, told AFP.

The auction house estimates Apex's value at $4-6 million, though still less than Stan, the world's most complete tyrannosaurus rex skeleton sold in 2020 for a record $31.8 million.

Apex was discovered in May 2022 on the private land of paleontologist Jason Cooper. The auction house says it has collaborated with Cooper to "document the entire process, from discovery and excavation to restoration, preparation and mounting," in order to guarantee the "highest standards and transparency."
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In 2022, Christie's auction house had to withdraw a T-rex skeleton a few days before auction in Hong Kong, due to doubts about its authenticity.

Stegosaurus skeletons are already on display around the world, but according to Sotheby's, Apex is 30 percent larger than Sophie, the most complete stegosaurus on public display to date, which is housed in the Natural History Museum in London.

The debate around auctions of dinosaur fossils is one "I've heard a lot," said Hatton. "When you have a scientifically important specimen, the museums usually show up and find donors to bid on their behalf or they bid themselves."

"Most of the people I work with are donating specimens to museums or loaning them to museums, they understand the significance and importance of these specimens."

According to Sotheby's, Cooper has already donated fossils to museums around the world.
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Canada conservationists push back as grizzly hunting ban lifted
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A decision to partially reverse a nearly two-decade ban on hunting grizzly bears in Canada's Alberta has angered environmentalists, with a group saying Wednesday they feared its impact on the species.



										    
																					Hunting of the mammals, listed as threatened in 2010 by the western Alberta province, had been prohibited for 18 years--leading to growth in the population of grizzlies.

But there has also been conflict between bears and humans, Alberta authorities say.

The number of grizzlies has increased from 800 to more than 1,150 today, provincial authorities say, and that has caused them to move to more populated rural areas.

"Hunting is not an acceptable management approach for a threatened species," said Devon Earl of the Alberta Wilderness Association.

"Grizzly bears have a very slow reproductive rate, and trophy hunting could undo all the recovery of the last decade," she added.

The province's government last month quietly moved to allow the hunting of individual bears deemed a "problem."

Authorities say 104 attacks by black or grizzly bears were recorded from 2000 to 2021.

However, Earl said that other "science-based approaches" can help reduce wildlife conflict.

She cited an example in southern Alberta which worked by "securing attractants on agricultural lands and putting in electric fences... to prevent bears from being attracted to coming onto people's property in the first place."
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A new species of extinct crocodile relative rewrites life on the Triassic coastline
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The surprising discovery of a new species of extinct crocodile relative from the Triassic Favret Formation of Nevada, U.S., rewrites the story of life along the coasts during the first act of the Age of Dinosaurs.



										      
																																	Described in a study published in Biology Letters, the new species Benggwigwishingasuchus eremicarminis reveals that while giant ichthyosaurs ruled the oceans, the ancient crocodile kin known as pseudosuchian archosaurs ruled the shores across the Middle Triassic globe between 247.2 and 237 million years ago.

"This exciting new species demonstrates that pseudosuchians were occupying coastal habitats on a global basis during the Middle Triassic," said Dr. Nate Smith, lead author of the paper, and Gretchen Augustyn Director and Curator of the Dinosaur Institute at the Natural History Museum of Los Angeles County.

Capturing fossil life from the eastern Panthalassan Ocean of the Triassic, the locality that includes the Favret Formation is known for fossils of sea-going creatures like ammonites along with marine reptiles like the giant ichthyosaur C. youngorum--finding the newly described B. eremicarminis came as a bit of a shock.

"Our first reaction was: What the hell is this?" said co-author Dr. Nicole Klein of the University of Bonn. "We were expecting to find things like marine reptiles. We couldn't understand how a terrestrial animal could end up so far out in the sea among the ichthyosaurs and ammonites. It wasn't until seeing the nearly completely prepared specimen in person that I was convinced it really was a terrestrial animal."


																																						
    
     




																																			Pseudosuchian archosaurs have been unearthed in fossil beds from the shores of the ancient Tethys Ocean, but this is the first coastal representative from the Panthalassan Ocean and western hemisphere, revealing that these crocodile relatives were present in coastal environments worldwide during the Middle Triassic. Interestingly, these coastal species aren't all from the same evolutionary group, suggesting that pseudosuchians (and archosauriforms more broadly) were independently adapting to life along the shores.
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                A map of the Middle Triassic oceans and the archosauriforms described from eastern coastal settings (yellow dots), as well as the new species B. eremicarminis from the Panthalassan coast (red star). Credit: Nate Smith
            
        

    



"Essentially, it looks like you had a bunch of very different archosauriform groups deciding to dip their toes in the water during the Middle Triassic. What's interesting, is that it doesn't look like many of these 'independent experiments' led to broader radiations of semi-aquatic groups," said Smith.

During the Triassic, archosaurs, "the ruling reptiles," arose and split into two groups with two surviving representatives: birds, the descendants of dinosaurs, and crocodilians (alligators, crocodiles, and gharials), the descendants of pseudosuchian archosaurs like B. eremicarminis.

While today's crocodilians are similar enough to be mistaken for one another by most people, their ancient relatives varied wildly in size and lifestyle. The evolutionary relationships of B. eremicarminis and its relatives suggest that pseudosuchians achieved great diversity very quickly following the End-Permian mass extinction--the extent of which is waiting to be discovered in the fossil record.


																																			"A growing number of recent discoveries of Middle Triassic pseudosuchians are hinting that an underappreciated amount of morphological and ecological diversity and experimentation was happening early in the group's history. While a lot of the public's fascination with the Triassic focuses on the origin of dinosaurs, it's really the pseudosuchians that were doing interesting things at the beginning of the Mesozoic," Smith said.

The new species underlines the multiplicity of these ancient reptiles during the Triassic, from giants like Mambawakale ruhuhu to smaller animals like the newly described B. eremicarminis, which probably reached around 5-6 feet in length. Exactly how long B. eremicarminis was and how it survived along the coasts remains shrouded in the past.

Only a few elements of the individual's skull were found, and any clues to how it fed and hunted are similarly absent. What's more clear is that B. eremicarminis likely stuck pretty close to the shore. Its well-preserved limbs are well-developed without any of the signs of aquatic living, like flippers or altered bone density.

The research team wanted a name that paid respect to the original human inhabitants of the Augusta Mountains where the specimen was found, and so consulted a member of the Fallon Paiute Shoshone Tribe to decide on an appropriate name.

"Benggwi-Gwishinga," a word that means "catching fish" in Shoshone, was combined with the Greek word for Sobek, the Egyptian crocodile-headed god, to coin the new genus, Benggwigwishingasuchus. The specific epithet eremicarminis translates to "desert song," honoring two supporters of NHMLAC who have a passion for the paleontology and opera of the Southwest. Thus, the full name is meant to translate roughly as "Fisherman Croc's Desert Song."


																																																					
																				
																						More information:
												Nathan D. Smith et al, A new pseudosuchian from the Favret Formation of Nevada reveals that archosauriforms occupied coastal regions globally during the Middle Triassic, Biology Letters (2024). DOI: 10.1098/rsbl.2024.0136
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Dutch winter bee mortality rate above 20%, finds annual survey
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In the winter of 2023-2024, 21.2% of the Dutch population of honeybee colonies died. While this mortality rate is lower than that of the previous winter, it still represents a worryingly high number of bee colonies that did not survive this winter period.



										      
																					The annual winter mortality rate is determined through a beekeeper survey conducted every year by researchers from Wageningen University & Research, in collaboration with de Nederlandse Bijenhoudersvereniging (NBV), Imkers Nederland (IN), the biodynamic beekeepers (BD-imkers) and professional beekeepers (BVNI), commissioned by the Ministry of LNV.

This year, it is especially the south and north of the Netherlands that experienced relatively high winter mortality among honeybee colonies. Notably, in the previous year, the highest winter mortality was primarily observed in the east, center and western regions. However, such regional variations are common as good and bad years alternate in beekeeping practice.

A total of 2,640 Dutch beekeepers participated this year in the annual COLOSS survey (COLony LOSSes, www.COLOSS.org), which is conducted in more than 40 countries; 25% of Dutch beekeepers participated. The Netherlands has about 11,000 active beekeepers; more than 95% are hobbyists. Almost half of the beekeepers (48.3%) reported that all their hives survived the winter, which is an improvement from last year (38.7%). Nonetheless, 6.7% of beekeepers faced a completely extinct bee population.

Explanations for winter mortality among bee colonies are diverse. For example, the death of the queen during winter is fatal to the hive. Additionally, combinations of factors can endanger the health of bee colonies. If bees enter winter already weakened, for example, due to a combination of reduced food supply and disease, the likelihood of hive mortality increases. Two other major causes of poor bee health are bee viruses and the parasitic mite Varroa destructor.

The extent to which the invasion of the Asian hornet in the Netherlands affects winter mortality is unknown. These hornets prey on insects to feed their own larvae. Two hundred and twenty-eight beekeepers observed Asian hornets at their apiaries. The effect of this invasive species on the mortality of entire bee colonies in the Netherlands is difficult to estimate. However, we suspect that the Asian hornet will play an increasing role in the mortality of Dutch bee colonies.
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                An aerial view of Palmyra Atoll, where animal tracking data now being studied by NASA's Internet of Animals project was collected using wildlife tags by partners at The Nature Conservancy, the U.S. Geological Survey, the National Oceanic and Atmospheric Administration, and several universities. Credit: The Nature Conservancy/Kydd Pollock
            
        

    


Anchoring the boat in a sandbar, research scientist Morgan Gilmour steps into the shallows and is immediately surrounded by sharks. The warm waters around the tropical island act as a reef shark nursery, and these baby biters are curious about the newcomer. They zoom close and veer away at the last minute, as Gilmour slowly makes her way toward the kaleidoscope of green sprouting from the island ahead.



										      
																																	Gilmour, a scientist at NASA's Ames Research Center in California's Silicon Valley, conducts marine ecology and conservation studies using data collected by the U.S. Geological Survey (USGS) from animals equipped with wildlife tags. Palmyra Atoll, a United States marine protected area, provides the perfect venue for this work.

A collection of roughly 50 small islands in the tropical heart of the Pacific Ocean, the atoll is bursting with life of all kinds, from the reef sharks and manta rays circling the shoreline to the coconut crabs climbing palm branches and the thousands of seabirds swooping overhead. By analyzing the movements of dolphins, tuna, and other creatures, Gilmour and her collaborators can help assess whether the boundaries of the marine protected area surrounding the atoll actually protect the species they intend to, or if its limits need to shift.

Launched in 2020 by The Nature Conservancy and its partners--USGS, NOAA (National Oceanic and Atmospheric Administration), and several universities--the project team deployed wildlife tags at Palmyra in 2022, when Gilmour was a scientist with USGS.
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                Research scientist Morgan Gilmour checks on a young great frigatebird in its nest. The marine protected area around Palmyra Atoll protects these birds' breeding grounds. Credit: UC Santa Barbara/Devyn Orr
            
        

    



Now with NASA, she is leveraging the data for a study under the agency's Internet of Animals project. By combining information transmitted from wildlife tags with information about the planet collected by satellites--such as NASA's Aqua, NOAA's GOES (Geostationary Operational Environmental Satellite) satellites, and the U.S.-European Jason-3--scientists can work with partners to draw conclusions that inform ecological management.

"Internet of Animals is more than just an individual collection of movements or individual studies; it's a way to understand the Earth at large," said Ryan Pavlick, then Internet of Animals project scientist at NASA's Jet Propulsion Laboratory in Southern California, during the project's kickoff event.
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                The Palmyra Atoll is a haven for biodiversity, boasting thriving coral reef systems, shallow waters that act as a shark nursery, and rich vegetation for various land animals and seabirds. In the Landsat image above, a small white square marks the research station, where scientists from all over the world come to study the many species that call the atoll home. Credit: NASA/Earth Observatory Team
            
        

    





																																						
    
     




																																			The Internet of Animals at Palmyra

"Our work at Palmyra was remarkably comprehensive," said Gilmour. "We tracked the movements of eight species at once, plus their environmental conditions, and we integrated climate projections to understand how their habitat may change. Where studies may typically track two or three types of birds, we added fish and marine mammals, plus air and water column data, for a 3D picture of the marine protected area."
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                A juvenile blacktip reef shark swims toward researchers in the shallow waters around Palmyra Atoll. Credit: The Nature Conservancy/Kydd Pollock
            
        

    



Now, the NASA team has put that data into a species distribution model, which combines the wildlife tracking information with environmental data from satellites, including sea surface temperature, chlorophyll concentration, and ocean current speed. The model can help researchers understand how animal populations use their habitats and how that might shift as the climate changes.

Preliminary results from Internet of Animals team show that the animals tracked are moving beyond the confines of the Palmyra marine protected area. The model identified suitable habitats both in and around the protected zone--now and under predicted climate change scenarios--other researchers and decisionmakers can utilize that knowledge to inform marine policy and conservation.

Following a 2023 presidential memorandum, NOAA began studying and gathering input on whether to expand the protected areas around Palmyra and other parts of the Pacific Remote Islands Marine National Monument. Analysis from NASA's Internet of Animals could inform that and similar decisions, such as whether to create protected "corridors" in the ocean to allow for seasonal migrations of wildlife. The findings and models from the team's habitat analysis at Palmyra also could help inform conservation at similar latitudes across the planet.
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                Tagged Yellowfin Tuna, Gray Reef Sharks, and Great Frigatebirds move in and out of a marine protected area (blue square), which surrounds the Palmyra Atoll (blue circle) in the tropical heart of the Pacific. These species are three of many that rely on the atoll and its surrounding reefs for food and for nesting. Credit: NASA/Lauren Dauphin
            
        

    





																																			Beyond the sea: Other internet of animals studies

Research at Palmyra Atoll is just one example of work by Internet of Animals scientists.

Claire Teitelbaum, a researcher with the Bay Area Environmental Research Institute based at NASA Ames, studies avian flu in wild waterfowl, investigating how their movement may contribute to transmission of the virus to poultry and other domestic livestock.

Teams at Ames and JPL are also working with USGS to create next-generation wildlife tags and sensors. Low-power radar tags in development at JPL would be lightweight enough to track small birds. Ames researchers plan to develop long-range radio tags capable of maximizing coverage and transmission of data from high-flying birds. This could help researchers take measurements in hard-to-reach layers of the atmosphere.

With the technology brought together by the Internet of Animals, even wildlife can take an active role in the study of Earth's interacting systems, helping human experts learn more about our planet and how best to confront the challenges facing the natural world.


																																																					
																				
																						More information:
												Learn more about the Internet of Animals.
																						
																					


                               											
																					
                              										                                        
										
										
											 
												Citation:
												Surfing NASA's internet of animals: Satellites study ocean wildlife (2024, July 10)
												retrieved 11 July 2024
												from https://phys.org/news/2024-07-surfing-nasa-internet-animals-satellites.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/2024-07-surfing-nasa-internet-animals-satellites.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Team investigates chemical modifications to gain deeper insights into genetic regulation mechanisms
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                DNA, which has a double-helix structure, can have many genetic mutations and variations. Credit: NIH
            
        

    


University of North Carolina at Chapel Hill researchers have determined whether a specific chemical modification of a protein that packages the genome called a histone affects gene activity and cell proliferation, according to the paper, "Drosophila melanogaster Set8 and L(3)mbt function in gene expression independently of histone H4 lysine 20 methylation," published in Genes & Development.



										      
																					In their research, the group found that removing the enzymes responsible for adding a specific histone chemical modification or a protein that binds it disrupts gene activity and cell proliferation. However, the disruptions are not directly due to the chemical modification itself, which is the opposite of current models in the field.

"Our study led to a better understanding of genetic regulation mechanisms," said Bob Duronio, co-author and biology professor. "Such understanding provides foundational information that can help when developing new treatments for diseases like cancer that result from defects in the regulation of gene activity and cell proliferation by targeting the pathways and mechanisms of Set8 that are independent of the histone modification."

Initially, the research group wanted to know whether the chemical modification of a particular histone that is added by an enzyme called Set8 is crucial for gene expression and cell growth, as predicted by previous research in the field.

Contrary to earlier predictions, their research showed that Set8 controls gene activity and cell proliferation via a mechanism other than chemically modifying the histone protein. Thus, the fundamental research study has refined the understanding of genetic regulation that is relevant to the understanding of human diseases like cancer.

Unlike previous studies, researchers used a new genetic method developed through a collaborative effort at UNC-Chapel Hill to determine the function of histone modifications independent of enzymes like Set8.

These research methods can reveal new functions for histone modifying enzymes by shifting the focus from the chemical modification of histones to broader roles of the enzyme, providing new insights into gene regulation mechanisms.


																														
																				
																						More information:
												Aaron T. Crain et al, Drosophila melanogaster Set8 and L(3)mbt function in gene expression independently of histone H4 lysine 20 methylation, Genes & Development (2024). DOI: 10.1101/gad.351698.124
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Genomic insights into adaptation to bipedal saltation and desert-like habitats of jerboas
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                Assessment of the regulation of target gene expression by jerboa-specific mutations via dual luciferase reporter gene assays. Credit: Science China Press
            
        

    


Jerboas are a lineage of small rodents displaying atypical mouse-like morphology with elongated strong hindlimbs and short forelimbs. A research team has recently sequenced and reported the chromosome-scale genome of the Mongolian five-toed jerboa (Orientallactaga sibirica), which spans 2.85 GB and contains 21,074 annotated protein-coding genes. Comparative genomic analyses and in vitro functional assays showed that the genetic innovations in both protein-coding and non-coding regions played an important role in morphological and physiological adaptations of jerboas.



										    
																																	The findings are published in the journal Science China Life Sciences.

Proteoglycans (PGs), formed by glycosaminoglycans (GAGs) during endochondral ossification are crucial components for the development of bone. Xylosyltransferase (encoded by XYLT1 and XYLT2) and chondroitin synthases (encoded by CHSY1 and CHSY3) are important in the initiation and elongation processes of GAG chains. The authors found seven fixed amino acid substitutions in total, which underwent radical property changes in jerboa XYLT1 and CHSY1.

Additionally, the team identified an 11-bp jerboa-specific segment deletion within a conserved non-coding element (CNE) whose target gene is predicted to be XYLT1. Further luciferase activity assay supported the potential regulatory role in the expression of XYLT1 in this deletion. These findings suggest that the cartilage development and GAG biosynthesis signaling pathway contribute to the unique limb development pattern of jerboas.
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                Evolution of the coding and non-coding regions in jerboa genomes. Credit: Science China Press
            
        

    



Furthermore, natural selection acting on energy metabolism-related genes such as COX6A1, UQCRB, and ND5, along with variations in CNEs that are physically near to them, may contribute to the perception and response to reactive oxygen species (ROS). This, in turn, could help mitigate oxidative stress damage resulting from high metabolic demands during the bipedal hopping gait of jerboas.

Additionally, the team revealed that following the divergence in the Eocene-Oligocene transition, genetic changes in both the protein-coding and non-coding regions potentially led to the evolution of limbs, energy and water metabolism, and specialized sensory systems of jerboas. The genetic innovations underlying the jerboa adaptation described in this study provide more insights into the environmental adaptation and phenotypic evolution occurring in mammals.

This study was reported by the groups of Guang Yang, Shixia Xu and Qiang Qiu from Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Nanjing Normal University, and Northwestern Polytechnical University.


																																																					
																				
																						More information:
												Simin Chai et al, Genomic insights into adaptation to bipedal saltation and desert-like habitats of jerboas, Science China Life Sciences (2024). DOI: 10.1007/s11427-023-2516-9
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How to differentially improve the cultivated land quality in China

										

    
        
            [image: How to differentially improve the cultivated land quality in China?]
             
                Graphical abstract. Credit: Wenguang Chen , Xiangbin Kong , Yubo Liao
            
        

    


Quality is the core characteristic of cultivated land and is crucial for ensuring sustainable resource utilization and national food security. To meet the increasing demand for food driven by rapid population growth and the continual optimization of dietary structures, the intensity of cultivated land utilization has been steadily increasing.



										      
																																	This trend has resulted in degradation issues such as deterioration of black soil, thinning of the cultivated land layer, reduction in organic matter content, soil salinization, acidification, and contamination by heavy metals, all of which threaten national food security.

Currently, China has entered a critical period of agricultural modernization and ecological civil construction.

It is essential to deeply understand the connotations of cultivated land quality in the context of the new era, assess the current status of cultivated land quality, establish goals for enhancing cultivated land quality, and implement differentiated measures for improving cultivated land quality. These are urgent scientific questions that must be addressed.

To address this, Professor Kong Xiangbin's team from China Agricultural University has provided a systematic and scientific explanation based on theoretical research and field investigations on evaluation of cultivated land quality and sustainable use of cultivated land. The paper is published in the journal Frontiers of Agricultural Science and Engineering.

The attributes of cultivated land quality can be considered in four dimensions: suitability, contiguity, resilience, and ecological stress.


																																						
    
     




																																			Among these, suitability is the natural productivity of cultivated land determined by climatic conditions, topography, soil physicochemical and biological traits; contiguity is the shape of cultivated land parcels and the degree of concentration and contiguity, and characterizes the ability of cultivated land to satisfy the degree of convenience of human cultivation and the mechanization of agriculture.

Resilience is mainly determined by the conditions of cultivated land infrastructure, which characterizes the ability of cultivated land to resist external disasters and other perturbations in the production of cultivated land; and ecological stress is the extent to which cultivated land is subjected to soil heavy metal pollution, groundwater overexploitation, and soil erosion, which characterizes the sustainability of environmentally-sustainable production of cultivated land.

The study found that the suitability of cultivated land in China showed a decreasing trend from east to west. Fifty percent of the cultivated land in China was highly suitable cultivated land, mainly occurring in the middle-lower Yangtze Plain, southern and eastern parts of the Huang-Huai-Hai Plain, eastern and northwestern parts of the Northeast China Plain, the Sichuan Basin and surrounding regions.

The contiguity of cultivated land in China showed a decreasing trend from northeast to southwest. Poor contiguity of cultivated land mainly occurred on the Yunnan-Guizhou Plateau, in southern China, on the Qinghai-Tibet Plateau, and on the south and northwest of the Loess Plateau.


																																			Highly resistant cultivated land is mainly distributed in the three major plains, while weakly resistant cultivated land is predominantly found in mountainous and hilly areas in China. The cultivated land with ecological stress in China occurs widely in various agricultural areas, mostly the Huang-Huai-Hai Plain, the northern arid and semiarid region, the Northeast China Plain, the Loess Plateau and the Sichuan Basin and surrounding areas.

Based on the current situation of cultivated land quality and the strategic needs of national high-quality development, China's future goals for improving cultivated land quality include four aspects: promoting the sustainable use of resources, improving the economic benefits of farming, coping with extreme meteorological disasters, and meeting the transition of the food system.

Against the backdrop of a volatile international environment and high domestic demand for food, China should guarantee a safe supply of staples, a stable supply of animal feed, and a moderate supply of high-nutrient food. In the future, China should create three major food production spaces: high-standard, low-to medium-yield, and marginal cultivated land.

China urgently needs to construct three paths to implement the goal of improving cultivated land quality, namely the development of high-standard cultivated land with the core of spatial optimization, resilience enhancement and scale coupling, the transformation of low- to medium-yield cultivated land with the core of obstacle elimination, tenure adjustment, ecological sustainable, and the conservation development of marginal cultivated land with a focus on sustainable use.

This study summarized the connotations of cultivated land quality in the new era context, analyzed the current status of cultivated land quality, proposed goals for cultivated land quality construction, and constructed a differentiated path for cultivated land quality construction that can achieve synergies among improving cultivated land quality, ensuring national food security, and protecting the ecological environment.


																																																					
																				
																						More information:
												Wenguang CHEN et al, Exploring differentiated improvement strategies of cultivated land quality in China, Frontiers of Agricultural Science and Engineering (2023). DOI: 10.15302/J-FASE-2023523
																						
																					


                               											
																					
												
													Provided by
																											Higher Education Press
																									

											

                              										                                        
										
										
											 
												Citation:
												How to differentially improve the cultivated land quality in China (2024, July 10)
												retrieved 11 July 2024
												from https://phys.org/news/2024-07-differentially-cultivated-quality-china.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/2024-07-differentially-cultivated-quality-china.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Study finds pumpkin pathogen not evolving, which could make a difference for management
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The pathogen that causes bacterial spot is very good at what it does. Forming small lesions on the rinds of pumpkins, melons, cucumbers, and other cucurbits, it mars the fruits' appearance and ushers in secondary pathogens that lead to rot and severe yield loss. The bacterium, Xanthomonas cucurbitae, is so successful that it has had no reason to evolve through time or space. That's according to new University of Illinois Urbana-Champaign research characterizing the pathogen's genetic diversity across the Midwest.



										      
																					"Previously, we sequenced the Xanthomonas cucurbitae genome from a sample taken in New York in 1926. In our current study, we sequenced genomes of samples taken by our collaborators across the Midwest in 2012 and 2013. All of the genomes were really quite similar, greater than 99% identical, but one isolate from Michigan was 99.9% identical to that 1926 isolate. Our results show there's been very little pressure on this pathogen to evolve," said Sarah Hind, assistant professor in the Department of Crop Sciences, part of the College of Agricultural, Consumer and Environmental Sciences (ACES) at Illinois.

The surprising result suggests the pathogen is a one-trick pony. It surges reliably under specific conditions--hot and wet--and lurks quietly in the background otherwise. But the genetic uniformity could be good news for breeders looking to develop resistant crops.

"If we were able to deploy a resistant plant population, then it should be pretty effective against what they would likely encounter, at least across the Midwest and probably much of the U.S., because there's not a lot of diversity in pathogen populations," she said.

Hind says there's currently no known resistance in commercially available cucurbit crops, but she and her collaborators found bacterial spot resistance in experimental pumpkin and squash lines in a 2021 study. Still, she says they'd need to screen a lot more varieties before breeding efforts for resistance could begin in earnest.

In addition to opening up potential opportunities for developing disease-resistant cucurbits, the findings could inform current and future management strategies. For example, Hind says bacterial spot isn't particularly responsive to industry-standard copper antimicrobial sprays. Knowing more about the genetic capabilities of the pathogen could forecast whether such management strategies will be effective long-term.

The study, "Comparative genomics of Xanthomonas cucurbitae isolates collected from Midwestern United States pumpkin fields," is published in Plant Pathology.


																														
																				
																						More information:
												Rikky Rai et al, Comparative genomics of Xanthomonas cucurbitae isolates collected from Midwestern United States pumpkin fields, Plant Pathology (2024). DOI: 10.1111/ppa.13965
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      Technology

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


      
        Delta profits drop despite solid demand, hitting airline shares
        Delta reported lower quarterly profits Thursday despite still-strong travel demand as it moderated a plan to add capacity in the fall in light of industry overcapacity.

      

      
        Battery innovation could boost power delivery for electric aircraft
        A battery component innovation could help keep power delivery high when electric aircraft land with low charge, according to a study led by Lawrence Berkeley National Laboratory with expertise from the University of Michigan.

      

      
        AI supercharges data center energy use, straining the grid and slowing sustainability efforts
        The artificial intelligence boom has had such a profound effect on big tech companies that their energy consumption, and with it their carbon emissions, have surged.

      

      
        Boeing's fraud case shows that some businesses are still too big to fail
        In January, Alaska Airlines flight 1282 nearly fell out of the sky when it lost a door plug at an altitude of more than 10,000ft, leading to rapid decompression of the main cabin of the plane.

      

      
        Hydrogen flight looks ready for take-off with new advances
        The possibility of hydrogen-powered flight means greater opportunities for fossil-free travel, and the technological advances to make this happen are moving fast. New studies from Chalmers University of Technology, in Sweden, show that almost all air travel within a 750-mile radius (1,200 km) could be made with hydrogen-powered aircraft by 2045, and with a novel heat exchanger currently in development, this range could be even further.

      

      
        Not quite a street, not quite a road--why 'stroads' are disasters of urban planning, and how to fix them
        Have you ever walked or ridden a bike along a street, and thought to yourself, "Gosh, it's noisy," or "This feels unpleasant?" Odds are you were on a stroad.

      

      
        How risk-averse are humans when interacting with robots?
        How do people like to interact with robots when navigating a crowded environment? And what algorithms should roboticists use to program robots to interact with humans?

      

      
        Study finds health risks in switching ships from diesel to ammonia fuel
        As container ships the size of city blocks cross the oceans to deliver cargo, their huge diesel engines emit large quantities of air pollutants that drive climate change and have human health impacts. It has been estimated that maritime shipping accounts for almost 3% of global carbon dioxide emissions and the industry's negative impacts on air quality cause about 100,000 premature deaths each year.

      

      
        Germany to ban Chinese telecom giants from 5G network
        Germany said Thursday it will phase out the use of components from Chinese telecom giants Huawei and ZTE in its 5G networks in the coming years due to national security concerns.

      

      
        Gas taxes can't pay for roads much longer, but Amazon deliveries might
        For decades, states have relied on gas taxes to provide much of the money to maintain roads and bridges. But as cars become more fuel efficient, and some Americans switch to electric vehicles, state leaders say the gas tax won't pay the bills for much longer.

      

      
        California software engineer claims Amazon manager told her jobs might not work for 'females'
        Rajakumari Chouta of Fremont got the news this past November that she would be laid off in January from her software developer job at Amazon in San Francisco, so she began applying for new positions internally.

      

      
        DWP ratepayer advocate predicts fee increases, recommends delaying city's 100% clean energy timeline
        Los Angeles residents and businesses will face higher electric bills as the Department of Water and Power transitions to 100% clean energy, according to a report by the city's Office of Public Accountability.

      

      
        EU accepts Apple plan to open iPhone tap-to-pay to rivals
        The EU on Thursday approved Apple's offer to allow rivals access to the iPhone's ability to tap-to-pay within the bloc, ending a lengthy probe and sparing it a heavy fine.

      

      
        AI accessibility? Blind gamer puts ChatGPT to the test
        Japanese eSports gamer Mashiro is blind and often relies on a companion to get around Tokyo--but he hopes that artificial intelligence, hailed as a promising tool for people with disabilities, can help him travel alone.

      

      
        Musk's Neuralink eyes more test subjects for its brain tech
        Elon Musk on Wednesday said his Neuralink startup is "moving on" to a second test patient as its tech for linking brains and computers improves.

      

      
        China building more wind, solar capacity than rest of world combined: report
        China is building almost twice as much wind and solar energy capacity as every other country combined, research published Thursday showed.

      

      
        Study proposes framework for 'child-safe AI' following incidents in which kids saw chatbots as quasi-human, trustworthy
        Artificial intelligence (AI) chatbots have frequently shown signs of an "empathy gap" that puts young users at risk of distress or harm, raising the urgent need for "child-safe AI," according to a study.

      

      
        Researchers develop intelligent activewear for a dry and comfortable experience
        The Paris 2024 Summer Olympic Games are just around the corner and a global sports frenzy is underway. However, intense summer workouts often lead to sportswear absorbing excessive sweat, becoming clingy and cumbersome, causing discomfort and potentially impacting performance.

      

      
        Compact and scalable multiple-input multiple-output systems for future 5G networks
        A 28GHz time-division multiple-input multiple-output (MIMO) receiver with eight radio frequency elements, each occupying just 0.1 mm2, has been developed by researchers at Tokyo Tech using 65nm CMOS technology. This innovative design reduces chip size for beamforming. Achieving -23.5 dB error vector magnitude in 64-quadrature amplitude modulation and data rates up to 9.6 Gbps, this receiver offers the highest area efficiency and fastest beam switching among reported MIMO receivers.

      

      
        Media upheaval: CNN cutting about 100 jobs, and CBS News president announces resignation
        CBS News President Ingrid Ciprian-Matthews said Wednesday she's resigning after less than a year in her role, and CNN announced that it was eliminating approximately 100 jobs in continued signs of upheaval for the media business.

      

      
        Swedish game studio channels fandom in 'Star Wars Outlaw'
        From Yoda figurines to Lego stormtrooper helmets, Star Wars is everywhere around the Massive Entertainment video game studio that's about to unveil a hotly anticipated title drawn from George Lucas's iconic franchise.

      

      
        New tool uses vision language models to safeguard against offensive image content
        Researchers at the Artificial Intelligence and Machine Learning Lab (AIML) in the Department of Computer Science at TU Darmstadt and the Hessian Center for Artificial Intelligence (hessian.AI) have developed a method that uses vision language models to filter, evaluate, and suppress specific image content in large datasets or from image generators.

      

      
        Low-cost actuators offer new twist on artificial 'muscles' for safer, softer robots
        Northwestern University engineers have developed a new soft, flexible device that makes robots move by expanding and contracting--just like a human muscle.
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Delta profits drop despite solid demand, hitting airline shares
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                Delta Air Lines reported lower profits as growth in operating expenses outpaced that of revenues.
            
        

    


Delta reported lower quarterly profits Thursday despite still-strong travel demand as it moderated a plan to add capacity in the fall in light of industry overcapacity.


                                        
                                              
                                        
                                                                                    The big US carrier, which saw jet fuel and salary costs increase in the second quarter, also projected lower than expected third-quarter profits, hitting airline shares amid investor concerns over weakening airline fares.

Executives offered an upbeat outlook on demand during a conference call, but the company also described growth as "normalizing" after a huge uptick following COVID-19 lockdowns.

"Travel remains a top purchase priority, and Delta's core customers are in a healthy position," Chief Executive Ed Bastian said on a conference call with analysts.

Profits for the quarter ending June 30 were $1.3 billion, down 29 percent.

Revenues rose seven percent to $16.7 billion, a record for the June quarter.

The company confirmed its full-year projections, but its third-quarter profit forecast range was below median analyst estimates.

Bastian expressed confidence in a "more constructive industry backdrop" in the second half of 2024 as rival carriers focus on profitability through higher fares.

Delta now expects third-quarter capacity growth of five to six percent, a bit below the increase in the second quarter.

Bastian emphasized Delta's efforts to win over premium consumers in a market in which "value" has shifted from the lowest price to a "better quality experience" that includes a focus on reliability.

The company is investing in new customer lounges in Boston, Los Angeles and Seattle and in programs to improve in-flight Internet service.

Shares of Delta fell 6.3 percent in morning trading. Rival carriers United Airlines and American Airlines also fell.
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Battery innovation could boost power delivery for electric aircraft

									    

    
        
            [image: Electric aviation: Batteries that stay strong for the flight duration]
             
                Tested at the single cell level, the new electrolyte developed at Lawrence Berkeley National Laboratory maintains the power-to-energy ratio needed to support electric flight for four times longer than conventional batteries. The next step is for 24M to build the cells into a battery and send them for testing them on And Battery Aero's propeller stand, running the battery through realistic flight missions. And Battery Aero was co-founded by U-M aerospace engineering associate professor Venkat Viswanathan. Credit: And Battery Aero.
            
        

    


A battery component innovation could help keep power delivery high when electric aircraft land with low charge, according to a study led by Lawrence Berkeley National Laboratory with expertise from the University of Michigan.


                                        
                                              
                                        
                                                                                                                                    The research provides a solution to a problem identified in 2018 in a study led by Venkat Viswanathan, a professor of aerospace engineering at U-M and a co-author of the new work published in Joule.

"Both takeoff and landing require high power, and landing is more challenging because you're not fully charged," Viswanathan said. "To get high power you have to bring all the resistances down. Anything that affects the ability to deliver that power."

The team emphasized that this is distinct from the needs of EV batteries, which mainly need to maintain their ranges.

"In an electric vehicle, you focus on capacity fade over time," said Youngmin Ko, a postdoctoral researcher at Berkeley Lab's Molecular Foundry and lead author of the study. "But for aircraft, it's the power fade that's critical--the ability to consistently achieve high power for takeoff and landing."

Both capacity fade and power fade typically occur when lithium ions can no longer move easily in and out of the electrodes. While the key for capacity fade is the quantity of lithium ions that can move between the electrodes, the main factor for power fade is speed. The problem is that corrosion builds up on the electrodes, taking up space that could have housed lithium ions and making it harder for the lithium to reach available spaces.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Under the leadership of Brett Helms, corresponding author of the study and a senior staff scientist at Berkeley Lab's Molecular Foundry, the team explored the interactions among the electrodes and electrolyte using an approach borrowed from biology. In studies of life, the field generally called "omics" looks for clues in the constituents of cells--what genes are being read, what proteins are being made, and so on.

In this case, the team tried different electrolyte chemistries, looking at subtle changes that occurred within the electrolyte at different locations in the battery during charging and discharging. Prior research has typically attributed power fade to problems arising at the battery's negative side, as lithium metal is very reactive.
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However, the team observed that damaging molecules were forming near the positive side--nickel-manganese-cobalt oxide in this case. Reacting with those molecules caused the particles of the positive electrode to crack and corrode over time, hindering the movement of lithium and reducing power delivery.

"It was a non-obvious outcome," Ko said. "We found that mixing salts in the electrolyte could suppress the reactivity of typically reactive species, which formed a stabilizing, corrosion-resistant coating."

The company 24M (Cambridge, MA), then built a test cell with this chemistry and sent it to And Battery Aero (Palo Alto, CA)--a startup that Viswanathan co-founded with his former Ph.D. student Shashank Sripad, a co-author of this study and the one from 2018.


                                                                                                                                            Sripad tested the cell by repeatedly drawing power from it in a realistic sequence of takeoff, flight and landing, as if the cell were part of a complete battery module powering an electric aircraft. When compared to conventional batteries, the new cell maintained the power-to-energy ratio needed for electric flight for four times longer.

"Heavy transport sectors, including aviation, have been underexplored in terms of electrification," Helms said. "Our work redefines what's possible, pushing the boundaries of battery technology to enable deeper decarbonization."

Next, 24M will build a complete battery that And Battery Aero will test on a propeller stand, running the propeller through the flight sequence repeatedly. Then, next year, the team intends to attempt to perform an electric flight test with those batteries.

The team--which includes scientists at the University of California, Berkeley--also plans to expand the use of omics in battery research, exploring the interactions of various electrolyte components to further understand and tailor the performance of batteries for current and emerging use-cases in transportation and the grid.

Viswanathan and Sripad have a financial interest in And Battery Aero.
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The artificial intelligence boom has had such a profound effect on big tech companies that their energy consumption, and with it their carbon emissions, have surged.


                                        
                                              
                                        
                                                                                                                                    The spectacular success of large language models such as ChatGPT has helped fuel this growth in energy demand. At 2.9 watt-hours per ChatGPT request, AI queries require about 10 times the electricity of traditional Google queries, according to the Electric Power Research Institute, a nonprofit research firm. Emerging AI capabilities such as audio and video generation are likely to add to this energy demand.

The energy needs of AI are shifting the calculus of energy companies. They're now exploring previously untenable options, such as restarting a nuclear reactor at the Three Mile Island power plant that has been dormant since the infamous disaster in 1979.

Data centers have had continuous growth for decades, but the magnitude of growth in the still-young era of large language models has been exceptional. AI requires a lot more computational and data storage resources than the pre-AI rate of data center growth could provide.


                                                                                                        
    
        
        
        
    

                                                                                                                                            AI and the grid

Thanks to AI, the electrical grid--in many places already near its capacity or prone to stability challenges--is experiencing more pressure than before. There is also a substantial lag between computing growth and grid growth. Data centers take one to two years to build, while adding new power to the grid requires over four years.

As a recent report from the Electric Power Research Institute lays out, just 15 states contain 80% of the data centers in the U.S.. Some states--such as Virginia, home to Data Center Alley--astonishingly have over 25% of their electricity consumed by data centers. There are similar trends of clustered data center growth in other parts of the world. For example, Ireland has become a data center nation.



    
    
    
        
        
    
         
             
         

        AI is having a big impact on the electrical grid and, potentially, the climate.
  

Along with the need to add more power generation to sustain this growth, nearly all countries have decarbonization goals. This means they are striving to integrate more renewable energy sources into the grid. Renewables such as wind and solar are intermittent: The wind doesn't always blow and the sun doesn't always shine. The dearth of cheap, green and scalable energy storage means the grid faces an even bigger problem matching supply with demand.

Additional challenges to data center growth include increasing use of water cooling for efficiency, which strains limited fresh water sources. As a result, some communities are pushing back against new data center investments.


                                                                                                                                            Better tech

There are several ways the industry is addressing this energy crisis. First, computing hardware has gotten substantially more energy efficient over the years in terms of the operations executed per watt consumed. Data centers' power use efficiency, a metric that shows the ratio of power consumed for computing versus for cooling and other infrastructure, has been reduced to 1.5 on average, and even to an impressive 1.2 in advanced facilities. New data centers have more efficient cooling by using water cooling and external cool air when it's available.

Unfortunately, efficiency alone is not going to solve the sustainability problem. In fact, Jevons paradox points to how efficiency may result in an increase of energy consumption in the longer run. In addition, hardware efficiency gains have slowed down substantially, as the industry has hit the limits of chip technology scaling.

To continue improving efficiency, researchers are designing specialized hardware such as accelerators, new integration technologies such as 3D chips, and new chip cooling techniques.

Similarly, researchers are increasingly studying and developing data center cooling technologies. The Electric Power Research Institute report endorses new cooling methods, such as air-assisted liquid cooling and immersion cooling. While liquid cooling has already made its way into data centers, only a few new data centers have implemented the still-in-development immersion cooling.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Flexible future

A new way of building AI data centers is flexible computing, where the key idea is to compute more when electricity is cheaper, more available and greener, and less when it's more expensive, scarce and polluting.

Data center operators can convert their facilities to be a flexible load on the grid. Academia and industry have provided early examples of data center demand response, where data centers regulate their power depending on power grid needs. For example, they can schedule certain computing tasks for off-peak hours.

Implementing broader and larger scale flexibility in power consumption requires innovation in hardware, software and grid-data center coordination. Especially for AI, there is much room to develop new strategies to tune data centers' computational loads and therefore energy consumption. For example, data centers can scale back accuracy to reduce workloads when training AI models.

Realizing this vision requires better modeling and forecasting. Data centers can try to better understand and predict their loads and conditions. It's also important to predict the grid load and growth.

The Electric Power Research Institute's load forecasting initiative involves activities to help with grid planning and operations. Comprehensive monitoring and intelligent analytics--possibly relying on AI--for both data centers and the grid are essential for accurate forecasting.


                                                                                                                                            On the edge

The U.S. is at a critical juncture with the explosive growth of AI. It is immensely difficult to integrate hundreds of megawatts of electricity demand into already strained grids. It might be time to rethink how the industry builds data centers.

One possibility is to sustainably build more edge data centers--smaller, widely distributed facilities--to bring computing to local communities. Edge data centers can also reliably add computing power to dense, urban regions without further stressing the grid. While these smaller centers currently make up 10% of data centers in the U.S., analysts project the market for smaller-scale edge data centers to grow by over 20% in the next five years.

Along with converting data centers into flexible and controllable loads, innovating in the edge data center space may make AI's energy demands much more sustainable.
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In January, Alaska Airlines flight 1282 nearly fell out of the sky when it lost a door plug at an altitude of more than 10,000ft, leading to rapid decompression of the main cabin of the plane.


                                        
                                              
                                        
                                                                                                                                    Although no one was killed, the incident happened after two similar Boeing-manufactured 737 Max planes crashed in 2018 and 2019, killing 346 people.

These crashes sparked investigations by the US Department of Justice (DoJ), leading to Boeing being charged with one count of conspiracy to defraud regulators in 2021.

The DoJ agreed not to prosecute Boeing if the firm promised to pay a US$243.6 million (PS190 million) criminal fine and enter a three-year probationary period that involved enforcing a compliance and ethics program. But the Alaska Airlines incident prompted the DoJ to reopen the case and has resulted in Boeing agreeing to plead guilty to the original charge and paying an additional US$243.6 million.

The US government is now in the position of having to decide whether to do business with a company that has admitted a felony. This is particularly ignominious for a country that routinely strips felons of their right to vote.

But apparently, the US government is willing to look the other way. In 2006, the US Air Force cited "compelling business interest" in letting the corporation settle criminal chargesrelated to felony violations, which allowed Boeing to continue competing for defense contracts.

Boeing is not the only major corporation with a checkered history that the US government is willing to do business with. In 2008, Siemens pleaded guilty to routinely using bribes to secure public contracts but avoided a conviction, which allowed it to maintain its status as a "responsible contractor".


                                                                                                        
    
        
        
        
    

                                                                                                                                            Dependency runs deep

Pleading guilty to all sort of felonious acts, for the purpose of doing business with the US government, apparently does not make a corporation irresponsible. You might say some corporations are too big to fail because the government is far too dependent on them.

Path dependencies run deep, switching costs are far too high, and bilateral dependencies exist between these parties. For Boeing, being too big to fail means continuing to secure billions of dollars in defense contracts.

What does this mean for Boeing's customers--both airlines and passengers? And, more importantly, will Boeing mend its ways? Its behavior indicates that it has fallen into a confidence trap--since past risk-taking paid off, it seems to believe that continuing to do so in the future would also be lucrative.

Even when Boeing encountered clear signs that something was amiss--two planes that it manufactured crashed--it did not lead to soul-searching. Rather, the giant apparently continued to do business as usual including requesting safety exemptions from the US Federal Aviation Administration (FAA).


                                                                                                                                            Not only is Boeing a major defense contractor, it is also part of a duopoly (with European rival Airbus), with orders secured for years into the future. Certainly, Airbus cannot simply ramp up production to grab more of the market share. Meanwhile, Boeing's executives continue to be awarded tens of millions of dollars in remuneration.

Quite simply, there seems to be no real impetus for key decision-makers at Boeing to change their ways--they are paid handsomely for their public humiliation.

On the face of it, the terms of the present agreement are also not very different from the 2021 deal, except for third-party oversight (although observers await more details). But this oversight involves auditing Boeing's safety and compliance practices, which is what the FAA is supposed to be doing routinely in any case.


                                                                                                        
    
        
        
        
    

                                                                                                                                            In calling for third-party oversight, the DoJ does not seem to have much confidence in the FAA's ability to monitor Boeing effectively. Perhaps this move marks the beginning of a new era of much more "privatized" regulatory oversight in aviation.

Are airlines worried? Some seem to be, and others are not. Emirates has warned Boeing that it must act to fix problems, and its president Sir Tim Clark had said that the airline would send its engineers to monitor quality.

United Airlines CEO Scott Kirby reportedly asked Boeing to stop making more advanced versions of the Max.

In contrast, Ryanair has expressed wholehearted support for Boeing. In fact, CEO Michael O'Leary reversed course from calling Boeing management "headless chickens" in 2022 to praising them in 2024 saying that safety was their ""number one byword."

But as these events unfold and the turmoil at Boeing continues, passengers are likely to face higher fares. Those wishing to avoid flying in Boeing planes such as the 737 Max can, but it's often complicated and expensive.


                                                                                                                                            There are, however, bigger concerns. Namely, the perception that the arc of the moral universe does not bend towards justice--rather it bends to the will of the rich and powerful.

Correcting this problem requires an approach that makes clear that no one is above the law, which means holding executives responsible.

One way of doing so would be to institute financial clawbacks--in this case, designing contracts to recover CEO compensation in the event of crashes or near-misses resulting from criminal behavior.

Those of us who fly literally put skin in the game every time we climb aboard a Boeing--or indeed any kind of--plane. Financial clawbacks inject much-needed executive skin in the game. While this does not put passengers and executives on parity, it might just restore some trust in the system.
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                This is what a long-haul hydrogen-powered aircraft could look like. Liquid hydrogen requires a larger tank volume than today's aviation kerosene, but is at the same time lighter and contains more energy per kilogramme of fuel. Credit: Cranfield University
            
        

    


The possibility of hydrogen-powered flight means greater opportunities for fossil-free travel, and the technological advances to make this happen are moving fast. New studies from Chalmers University of Technology, in Sweden, show that almost all air travel within a 750-mile radius (1,200 km) could be made with hydrogen-powered aircraft by 2045, and with a novel heat exchanger currently in development, this range could be even further.


                                        
                                              
                                        
                                                                                                                                    "If everything falls into place, the commercialization of hydrogen flight can go really fast now. As early as 2028, the first commercial hydrogen flights in Sweden could be in the air," says Tomas Gronstedt, Professor at Chalmers University of Technology, and Director of the competence center TechForH2 at Chalmers.

Some of these technological advances can be seen inside the Chalmers wind tunnels, where researchers test airflow conditions in cutting edge facilities. Here, more energy-efficient engines are being developed that pave the way for safe and efficient hydrogen flight for heavy-duty vehicles.

Future of short-range hydrogen aviation for Nordics

For hydrogen-powered aviation, short and medium-range flights are the closest to being realized. A study recently published in the International Journal of Hydrogen Energy from Chalmers shows that hydrogen-powered flights have the potential to meet the needs of 97% of all intra-Nordic flight routes and 58% of the Nordic passenger volume by 2045.

For this study, the researchers assumed a maximum flight distance of 750 miles and the use of an existing aircraft model adapted for hydrogen power. The study, led by doctoral student Christian Svensson in Tomas Gronstedt's research group, also showcased a new fuel tank that could hold enough fuel, was insulated enough to hold the super-cold liquid hydrogen and at the same time was lighter than today's fossil-based fuel tank systems.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Novel heat exchangers for better fuel consumption

Heat exchangers are a vital part of hydrogen aviation, and they are a key part of the technological advancements taking place. To keep the fuel systems light weight, the hydrogen needs to be in liquid form. This means that the hydrogen is kept supercool in the aircraft, typically around -250degC.

By recovering heat from the hot exhausts of the jet engines, and by cooling the engines in strategic locations they become more efficient. To transfer the heat between the supercool hydrogen and the engine, novel types of heat exchangers are needed.

To meet this challenge, researchers at Chalmers have been working for several years to develop a completely new type of heat exchanger. The technology, which is now patent pending by partner GKN Aerospace, takes advantage of hydrogen's low storage temperature to cool engine parts, and then uses waste heat from the exhaust gases to preheat the fuel several hundred degrees before it is injected into the combustion chamber.

"Every degree increase in temperature reduces fuel consumption and increases range. We were able to show that short- and medium-haul aircraft equipped with the new heat exchanger could reduce their fuel consumption by almost 8%. Considering that an aircraft engine is a mature and well-established technology, it is a very good result from a single component," says Carlos Xisto, Associate Professor at the Division of Fluid Mechanics at Chalmers, and one of the authors of the study published in Applied Thermal Engineering.

The researchers also note that with more optimization, this type of heat exchanger technology in a regular Airbus A320 commercial aircraft could provide an improved range of up to 10%, or the equivalent of the Gothenburg-Berlin route (approximately 450 miles).
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                Heat exchanger with exhaust gas preheater, developed according to the new concept. Credit: GKN Aerospace
            
        

    





                                                                                                                                            Sweden pledges big investments, despite challenges

The work to develop solutions for hydrogen aviation of the future is taking place on a broad front, with governments, universities and private companies working together. In Sweden, the innovation cluster, Swedish Hydrogen Development Center (SHDC), brings together key players, including industry leaders and experts from academia.

At a recent SHDC seminar, researchers from Chalmers presented their work and several commercial companies testified to major investments in hydrogen flights in the coming years.

While the technology is well advanced, the challenges lie rather in the large investments required, and in developing infrastructure, business models and partnerships to be able to produce, transport and store the hydrogen so that the transition to hydrogen flight is possible. A total transition is expected to require around 100 million tons of green hydrogen annually.

"There are industry expectations that 30%-40% of global aviation will be powered by hydrogen by 2050. It is likely that for a number of years to come, we will need a mix of aircraft that run on electricity, less environmentally harmful e-jet fuel and hydrogen. But every aircraft that can be powered by hydrogen from renewable energy reduces carbon dioxide emissions," says Tomas Gronstedt.

Within TechForH2, there are good conditions to take on the hydrogen challenge, and with a budget of SEK 162 million (equivalent USD 15.5 million), the competence center can contribute to the development of a number of different research areas that link hydrogen and heavy transport.
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Have you ever walked or ridden a bike along a street, and thought to yourself, "Gosh, it's noisy," or "This feels unpleasant?" Odds are you were on a stroad.


                                        
                                              
                                        
                                                                                                                                    Maybe you've seen someone on social media talking about a "loud, polluted, car-filled, congestion-blocked, unbearably hot, decaying concrete nightmare" of a street. Yep, that's definitely a stroad.

The term stroad--a portmanteau of street and road--is said to have been coined over a decade ago by "recovering engineer" Charles Marohn to describe a hybrid street and road.

Stroads are trying to be both a thoroughfare for vehicles, and a place for people.

Typically they fail at both, with Marohn saying, "It is truly the worst of all possible approaches. Our neighborhoods are filled with stroads."

What's wrong with stroads?

Stroads have an inherent conflict between their role as a movement corridor and their role as a place. While they try to be everything to everyone, they become nothing to anyone.

Focusing on movement funnels more cars and trucks into a street, making it more like a road.

This lessens the sense of place, which is the very reason people wanted to go there in the first place.

The end result is a stroad, something which is neither a good street for people nor a good road for drivers. In some cases, they can be a good road to drive on, but a particularly unpleasant street for pedestrians and cyclists to be on.


                                                                                                        
    
        
        
        
    

                                                                                                                                            In the United States, where the term originated, the term stroad largely refers to highways with shops along the sides.



    
    
    
        
        
    
         
             
         

          

Many major roads in large Australian cites are stroads. Think of Parramatta Road or Cremorne's Military Road in Sydney, and City Road in Melbourne. In Brisbane, consider Ann Street and Wickham Street. In Perth, think of Charles Street or Beaufort Street. Or, lastly, Sir Donald Bradman Drive or Anzac Highway in Adelaide.

We also find stroads in our many shopping strips. King Street in Sydney or Sydney Road in Melbourne spring to mind.

Again, movement of cars and trucks gets prioritized above people and sense of place. This results in a significant imbalance in space allocation between motorists and other users.

The development of stroads is a reflection on an older way of thinking, which views all streets and roads as places for cars and trucks. As one Victorian government document put it:

"Traditionally, roads and streets are considered only movement corridors to get us from A to B. [But] streets not only keep people and goods moving, they're also places for people to live, work and enjoy."


                                                                                                                                            How to fix a stroad

Thinking has changed on how we should use street space. Many Australian states have begun implementing a framework called "movement and place."

This shifts away from seeing streets as things that support movement of cars and trucks, and toward a view they move people and goods, but also have a place function.

"Movement and place" frameworks can be used to identify what a street's role is, and where it may be lacking. However, this only diagnoses the problem, it does not solve it.

To truly solve the stroad, we need to change the priority of the street. We need to remove some space given to cars (both driving and parking), and give that space to people and place.

And yes, it can be done. There is a concept called complete streets. This re-imagines how our streets are laid out, giving more space to people and public transport. These makeovers improve overall flow of people and benefit the local economy.

Many major stroads have benefited from street makeovers. Prominent examples include:


Smaller scale, temporary initiatives, such as parklets, can help too. This is where parking spaces are converted to public space, as either parks or outside dining space. We saw pop-up parklets across Australia during COVID, to help with physical distancing. These temporary measures can be a great way to see how change could look.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Opposition to change

Such proposals often meet fierce opposition.

In 2015, then-NSW opposition leader Luke Foley called a plan to replace cars on George Street with light rail "stupid," claiming it would worsen traffic.

In Melbourne, Robert Doyle ran for, and won, the 2008 mayoral race on a promise to reopen Swanston Street to traffic.

However, the Sydney light rail was built and Swanston Street was instead redeveloped to improve pedestrian, cycling, and tram access.

We now have two bustling civic places of which we should all be proud, both replacing unpleasant stroads which ran through the heart of each city.

While urban change can sometimes be controversial, it can help to consider the counter-factual. How would we feel if things were the other way around?

For example, if we currently had trams, widened footpaths, and bicycle lanes down Sydney's Parramatta Road or Melbourne's City Road, would we rip them out to build six lane stroads?

I think not.
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How risk-averse are humans when interacting with robots?
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                Subjects in the study had to navigate a virtual grocery store. Credit: University of California San Diego
            
        

    


How do people like to interact with robots when navigating a crowded environment? And what algorithms should roboticists use to program robots to interact with humans?


                                        
                                              
                                        
                                                                                                                                    These are the questions that a team of mechanical engineers and computer scientists at the University of California San Diego sought to answer in a study presented recently at the International Conference on Robotics and Automation (ICRA) 2024 in Japan.

"To our knowledge, this is the first study investigating robots that infer human perception of risk for intelligent decision-making in everyday settings," said Aamodh Suresh, first author of the study, who earned his Ph.D. in the research group of Professor Sonia Martinez Diaz in the UC San Diego Department of Mechanical and Aerospace Engineering. He is now a postdoctoral researcher for the U.S. Army Research Lab.

"We wanted to create a framework that would help us understand how risk-averse humans are-or not-when interacting with robots," said Angelique Taylor, second author of the study, who earned her Ph.D. in the Department of Computer Science and Engineering at UC San Diego in the research group of Professor Laurel Riek. Taylor is now on faculty at Cornell Tech in New York.

The team turned to models from behavioral economics. But they wanted to know which ones to use. The study took place during the pandemic, so the researchers had to design an online experiment to get their answer.

Subjects--largely STEM undergraduate and graduate students--played a game, in which they acted as Instacart shoppers. They had a choice between three different paths to reach the milk aisle in a grocery store. Each path could take anywhere from five to 20 minutes. Some paths would take them near people with COVID, including one with a severe case.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The paths also had different risk levels for getting coughed on by someone with COVID. The shortest path put subjects in contact with the most sick people. But the shoppers were rewarded for reaching their goal quickly.

The researchers were surprised to see that people consistently underestimated in their survey answers indicating their willingness to take risks of being in close proximity to shoppers infected with COVID-19. "If there is a reward in it, people don't mind taking risks," said Suresh.

As a result, to program robots to interact with humans, researchers decided to rely on prospect theory, a behavioral economics model developed by Daniel Kahneman, who won the Nobel Prize in economics for his work in 2002. The theory holds that people weigh losses and gains compared to a point of reference.

In this framework, people feel losses more than they feel gains. So, for example, people will choose to get $450 rather than betting on something that has a 50% chance of winning them $1100. So, subjects in the study focused on getting the reward for completing the task quickly, which was certain, instead of weighing the potential risk of contracting COVID.

Researchers also asked people how they would like robots to communicate their intentions. The responses included speech, gestures, and touch screens.

Next, researchers hope to conduct an in-person study with a more diverse group of subjects.

The findings are published on the arXiv preprint server.
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As container ships the size of city blocks cross the oceans to deliver cargo, their huge diesel engines emit large quantities of air pollutants that drive climate change and have human health impacts. It has been estimated that maritime shipping accounts for almost 3% of global carbon dioxide emissions and the industry's negative impacts on air quality cause about 100,000 premature deaths each year.


                                        
                                              
                                        
                                                                                                                                    Decarbonizing shipping to reduce these detrimental effects is a goal of the International Maritime Organization, a U.N. agency that regulates maritime transport. One potential solution is switching the global fleet from fossil fuels to sustainable fuels such as ammonia, which could be nearly carbon-free when considering its production and use.

But in a new study, an interdisciplinary team of researchers from MIT and elsewhere caution that burning ammonia for maritime fuel could worsen air quality further and lead to devastating public health impacts, unless it is adopted alongside strengthened emissions regulations.

Ammonia combustion generates nitrous oxide (N2O), a greenhouse gas that is about 300 times more potent than carbon dioxide. It also emits nitrogen in the form of nitrogen oxides (NO and NO2, referred to as NOx), and unburnt ammonia may slip out, which eventually forms fine particulate matter in the atmosphere. These tiny particles can be inhaled deep into the lungs, causing health problems like heart attacks, strokes, and asthma.

The new study indicates that, under current legislation, switching the global fleet to ammonia fuel could cause up to about 600,000 additional premature deaths each year. However, with stronger regulations and cleaner engine technology, the switch could lead to about 66,000 fewer premature deaths than currently caused by maritime shipping emissions, with far less impact on global warming.

"Not all climate solutions are created equal. There is almost always some price to pay. We have to take a more holistic approach and consider all the costs and benefits of different climate solutions, rather than just their potential to decarbonize," says Anthony Wong, a postdoc in the MIT Center for Global Change Science and lead author of the study.

His co-authors include Noelle Selin, an MIT professor in the Institute for Data, Systems, and Society and the Department of Earth, Atmospheric and Planetary Sciences (EAPS); Sebastian Eastham, a former principal research scientist who is now a senior lecturer at Imperial College London; Christine Mounaim-Rouselle, a professor at the University of Orleans in France; Yiqi Zhang, a researcher at the Hong Kong University of Science and Technology; and Florian Allroggen, a research scientist in the MIT Department of Aeronautics and Astronautics.

The research was published this week in Environmental Research Letters.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Greener, cleaner ammonia

Traditionally, ammonia is made by stripping hydrogen from natural gas and then combining it with nitrogen at extremely high temperatures. This process is often associated with a large carbon footprint. The maritime shipping industry is betting on the development of "green ammonia," which is produced by using renewable energy to make hydrogen via electrolysis and to generate heat.

"In theory, if you are burning green ammonia in a ship engine, the carbon emissions are almost zero," Wong says.

But even the greenest ammonia generates nitrous oxide (N2O), nitrogen oxides (NOx) when combusted, and some of the ammonia may slip out, unburnt. This nitrous oxide would escape into the atmosphere, where the greenhouse gas would remain for more than 100 years. At the same time, the nitrogen emitted as NOx and ammonia would fall to Earth, damaging fragile ecosystems. As these emissions are digested by bacteria, additional N2O is produced.

NOx and ammonia also mix with gases in the air to form fine particulate matter. A primary contributor to air pollution, fine particulate matter kills an estimated 4 million people each year.

"Saying that ammonia is a 'clean' fuel is a bit of an overstretch. Just because it is carbon-free doesn't necessarily mean it is clean and good for public health," Wong says.


                                                                                                                                            A multifaceted model

The researchers wanted to paint the whole picture, capturing the environmental and public health impacts of switching the global fleet to ammonia fuel. To do so, they designed scenarios to measure how pollutant impacts change under certain technology and policy assumptions.

From a technological point of view, they considered two ship engines. The first burns pure ammonia, which generates higher levels of unburnt ammonia but emits fewer nitrogen oxides. The second engine technology involves mixing ammonia with hydrogen to improve combustion and optimize the performance of a catalytic converter, which controls both nitrogen oxides and unburnt ammonia pollution.

They also considered three policy scenarios: current regulations, which only limit NOx emissions in some parts of the world; a scenario that adds ammonia emission limits over North America and Western Europe; and a scenario that adds global limits on ammonia and NOx emissions.

The researchers used a ship track model to calculate how pollutant emissions change under each scenario and then fed the results into an air quality model. The air quality model calculates the impact of ship emissions on particulate matter and ozone pollution. Finally, they estimated the effects on global public health.

One of the biggest challenges came from a lack of real-world data, since no ammonia-powered ships are yet sailing the seas. Instead, the researchers relied on experimental ammonia combustion data from collaborators to build their model.

"We had to come up with some clever ways to make that data useful and informative to both the technology and regulatory situations," he says.


                                                                                                        
    
        
        
        
    

                                                                                                                                            A range of outcomes

In the end, they found that with no new regulations and ship engines that burn pure ammonia, switching the entire fleet would cause 681,000 additional premature deaths each year.

"While a scenario with no new regulations is not very realistic, it serves as a good warning of how dangerous ammonia emissions could be. And unlike NOx, ammonia emissions from shipping are currently unregulated," Wong says.

However, even without new regulations, using cleaner engine technology would cut the number of premature deaths down to about 80,000, which is about 20,000 fewer than are currently attributed to maritime shipping emissions. With stronger global regulations and cleaner engine technology, the number of people killed by air pollution from shipping could be reduced by about 66,000.

"The results of this study show the importance of developing policies alongside new technologies," Selin says. "There is a potential for ammonia in shipping to be beneficial for both climate and air quality, but that requires that regulations be designed to address the entire range of potential impacts, including both climate and air quality."

Ammonia's air quality impacts would not be felt uniformly across the globe, and addressing them fully would require coordinated strategies across very different contexts. Most premature deaths would occur in East Asia, since air quality regulations are less stringent in this region. Higher levels of existing air pollution cause the formation of more particulate matter from ammonia emissions. In addition, shipping volume over East Asia is far greater than elsewhere on Earth, compounding these negative effects.

In the future, the researchers want to continue refining their analysis. They hope to use these findings as a starting point to urge the marine industry to share engine data they can use to better evaluate air quality and climate impacts. They also hope to inform policymakers about the importance and urgency of updating shipping emission regulations.
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Germany said Thursday it will phase out the use of components from Chinese telecom giants Huawei and ZTE in its 5G networks in the coming years due to national security concerns.


                                        
                                              
                                        
                                                                                                                                    It was the latest move by Berlin to reduce economic reliance on Beijing that some fear have left it vulnerable, and follows warnings from the EU that the firms pose a risk to the bloc.

Parts from Huawei and ZTE will no longer be used in "core" 5G mobile networks by the end of 2026 at the latest, the interior ministry in Berlin said.

In 5G access and transmission infrastructure, the systems of the telecom firms must be replaced by the end of 2029.

"We are protecting the central nervous systems of Germany as a business location--and we are protecting the communication of citizens, companies and the state," said Interior Minister Nancy Faeser.

"We must reduce security risks and, unlike in the past, avoid one-sided dependencies."

The ministry said that 5G networks form part of Germany's "critical infrastructure" and are important for the functioning of sectors ranging from health to transport and energy.

Telecoms networks must be protected from cyberattacks, which could be an "existential threat", it added.

Officials have reached agreements with Germany's 5G network operators, Deutsche Telekom, Vodafone and Telefonica, on banning Huawei and ZTE.

Government sources had already indicated in September last year that Berlin was considering such a move, although the dates announced are later than those originally envisaged to give companies time to adopt the new measures.

Faeser would not be drawn on whether she feared retaliatory measures from China, although she said that Beijing had been informed about the bans.

"For me as interior minister it is a matter of finding regulations for telecommunications networks, for critical infrastructure, and I have done that," she told a press conference.
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                                                                                                                                            Fraying economic ties

Factors that authorities looked at when deciding on the ban included whether the manufacturer was directly or indirectly controlled by the government, or whether they had been involved in activities that had a detrimental impact on Germany or other EU states.

China and Germany have long had close ties, with Germany's crucial manufacturers--from auto companies to machine-tool makers--exporting vast quantities of products to the world's number two economy.

But Russia's invasion of Ukraine and the subsequent energy crisis triggered soul-searching in Europe's top economy about an over-reliance on authoritarian governments and led to Berlin seeking to "de-risk" by cutting its reliance on China.

It unveiled a strategy for managing ties with Beijing last year, in which it sought to strike a balance between competing interests, with China described as a "partner, competitor and systemic rival".

There have been growing signs of the government's new tougher approach.

Last week, Berlin blocked the sale of a gas turbine unit belonging to a subsidiary of the Volkswagen group to a Chinese investor after media reports suggested it had close links to the Chinese armaments industry.

EU countries are becoming increasingly wary of using tech from Huawei or other non-EU vendors that may not comply with EU data protection laws.

The European Commission, the EU's executive arm, last year described Huawei and ZTE as a risk to the bloc and called on EU member states to exclude the companies' equipment from their mobile networks.

After the UK in the summer of 2020, Sweden became the second country in Europe and the first in the EU to explicitly ban Huawei from almost all of the network infrastructure needed to run its 5G mobile network.

There has also been growing pressure from the United States to take action against Huawei amid a technological rivalry between Beijing and Washington over US fears it could be used for Chinese espionage operations.
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For decades, states have relied on gas taxes to provide much of the money to maintain roads and bridges. But as cars become more fuel efficient, and some Americans switch to electric vehicles, state leaders say the gas tax won't pay the bills for much longer.


                                        
                                              
                                        
                                                                                                                                    At the same time, many cities have seen their streets crowded with delivery trucks from Amazon and other companies, as consumers increasingly opt to have products delivered to their homes. In a few states, lawmakers think fees on those deliveries could be part of their road-funding solution.

"If you're going to be creating wear and tear on our roads, you should help pay to maintain them," said Colorado state Rep. Cathy Kipp, a Democrat who chairs the Energy and Environment Committee.

In July 2022, Colorado became the first state with a retail delivery fee, a charge on all vehicle deliveries to consumers within the state. The fee, which currently stands at 29 cents per delivery, provides funding for highways, bridges, tunnels, electric vehicle charging stations and projects to reduce air pollution and to electrify vehicle fleets and transit systems. It has brought in more than $160 million.

Colorado leaders have had to simplify the law to help businesses comply with it, but they say it's largely been a success story. Minnesota enacted its own retail delivery fee in 2023, and lawmakers in New York and Illinois have proposed similar measures. Meanwhile, legislators and transportation officials in several other states have commissioned studies to consider the concept.

Some retailers and Republican lawmakers have argued that the fee hurts consumers, and many businesses in Colorado initially had trouble complying with the law.

"The 27-cent delivery fee is not trivial, its effects are not imperceptible, and it greatly affects our citizens--especially those who are already struggling to pay the bills and provide for their families," Republican state Rep. Rose Pugliese, the House minority leader, wrote in a Colorado Springs Gazette guest column several months after the law was enacted.

But backers of the fee say they see growing interest across the country, especially as delivery trucks become ubiquitous in many neighborhoods.


                                                                                                        
    
        
        
        
    

                                                                                                                                            'Future-proofing' transportation funding

State law in Colorado limits the ways in which lawmakers can expand taxes. With gas tax revenues dwindling, legislators didn't have an obvious solution to pay for roads. They eventually settled on the retail delivery fee, which is not characterized as a tax.

Initially, the program was a struggle for many businesses, due to a requirement that they detail the fee separately on each receipt.

"For our medium and small businesses, it was a real complicated thing and very burdensome for them to have to reprogram their software with a whole extra line item," Kipp said.

Last year, Kipp joined a bipartisan group of lawmakers to amend the program. They rescinded the requirement that businesses itemize the fee on each receipt and allowed companies to cover the fee themselves rather than breaking it out on each order. They also exempted retailers with less than $500,000 in sales.

Since the fix was adopted, Kipp said she has stopped hearing complaints about the program. Chris Howes, president of the Colorado Retail Council, said he too has not heard any recent gripes.

"We've got it straightened out by now," he said. "People have accepted it and moved on."

Amazon did not grant a Stateline interview request, and the National Retail Federation deferred questions to state chapters. Chamber of Progress, a tech industry advocacy group, did not arrange an interview by publication time.

Last year, lawmakers in Minnesota enacted their own retail delivery fee, a 50-cent charge on purchases of more than $100. Lawmakers heard from local governments that they were struggling to maintain their roads and badly needed state aid to make up the gap.

"This is trying to future-proof our transportation funding," said Democratic state Rep. Erin Koegel, who sponsored the bill. "We keep getting performance grades from civil engineers saying we're at a C- or D for our infrastructure. We needed to think about ways to get more revenue in the system."

Koegel said the measure was a compromise. Her initial draft, which did not have a $100 threshold for purchases, was intended to be a deterrent, much like cigarette taxes. She said delivery trucks are increasing congestion in many cities and damaging streets that weren't built to support large vehicles. However, lawmakers ultimately decided to limit the fee to more expensive purchases in order to protect lower-income consumers.

Minnesota's fee is projected to generate $59 million in its first fiscal year. The funding will be distributed to cities, counties and towns to help with their road-funding needs.


                                                                                                                                            Traffic throughout the day

Cities and counties in Washington state also have asked for help, and some local leaders have asked state lawmakers to consider a retail delivery fee--or to authorize cities to collect one. State lawmakers commissioned an analysis, published last month, looking at the potential for such a program.

The report found that a fee could generate $45 million to $112 million in revenue in 2026, depending on which businesses and orders were covered.

"We're now seeing that there's traffic on our system throughout the day, and the growth of these delivery services is a part of that," said Democratic state Sen. Marko Liias, who chairs the Transportation Committee. "We've had a history in transportation of user-based fees. This feels like a mechanism that could help in that regard."

Liias emphasized that some version of the fee is likely to be a big topic of discussion in the next legislative session. He said he's already heard strong arguments on both sides of the issue.

In some areas, the rise in retail deliveries has put the greatest burden on the infrastructure surrounding shipping facilities. Illinois' CenterPoint Intermodal Center, the nation's largest inland port, connects interstate trucking, railway lines and Mississippi River barges.

"There really needs to be a shift in the tax structure, since many of these facilities are not generating the local sales tax you'd get at a brick and mortar," said Democratic state Sen. Rachel Ventura, whose district includes the CenterPoint facility. "We have a lot of traffic going in and out, and the environmental burden and road repairs and the tax burden fall locally."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Ventura has drafted a bill that would allow communities to assess fees on intermodal facilities--locations that transfer products from one type of transportation to another. Local governments that opted in would be able to spend the funds on roads within five miles of the facilities. The fee, which would be based on the weight of each shipment, is projected to generate $33 million to $68 million per year.

The bill has not passed out of committee, and Ventura said lawmakers are still discussing the path forward amid opposition from the trucking industry.

In New York, a Democratic bill to impose a 25-cent fee on deliveries within New York City has been introduced but remains in committee. Meanwhile, state agencies in Nevada and Ohio have commissioned studies examining the feasibility of retail delivery fees. Those reports have not yet led to legislative action.
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California software engineer claims Amazon manager told her jobs might not work for 'females'

                                        by Ethan Baron, The Mercury News                                                                                                                    
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Rajakumari Chouta of Fremont got the news this past November that she would be laid off in January from her software developer job at Amazon in San Francisco, so she began applying for new positions internally.


                                        
                                              
                                        
                                                                                                                                    That's when, Chouta claims in her newly filed lawsuit against the e-commerce giant, she ran into a wall of sexism, saw jobs go to men and ended up out of the company.

Chouta, who is married, approached a hiring manager about transferring to a systems-development engineering position, the lawsuit said. The manager told her women might not be able to perform well because the job involved frequent on-call duties, and was not for those needing to take care of children and a husband and perform household chores, the lawsuit in San Francisco County Superior Court claimed.

She did not hear back for several weeks about the job, so she contacted the manager--who is not named as a defendant in her lawsuit--and he told her the position had gone to a man, according to the lawsuit. But the manager said he had two similar positions open on his team and suggested Chouta could interview for those, the lawsuit said.

After a mid-December interview for another systems-development job, the manager told her the feedback about her was largely positive, the lawsuit said. But, he added, the work involved tedious tasks that "might not be suitable for the female candidates," the lawsuit claimed.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The manager also made the "remarkable request" that Chouta check with her family and husband and get permission, then let him know the next morning if she was "willing to contribute like male candidates and transfer to Seattle using her own expenses," the lawsuit alleged.

Offended but still needing a job, Chouta sent the manager a message saying she had spoken with her family and wanted the position. The manager immediately responded, telling her the transfer might not finish before she was laid off, then later said the job was on hold because of a hiring freeze, the lawsuit said. About two weeks later, Chouta found out the position had been filled by a man, the lawsuit claimed.

Chouta complained to the company about the manager's "sexist statements," according to the lawsuit, which does not mention whether the company responded to the purported complaint.

Amazon said in a statement Wednesday that it does not tolerate harassment or discrimination in its workplaces. "Anytime an incident is reported, we investigate it thoroughly and take appropriate action against anyone who is found to have violated our policies," the company said. Amazon did not answer questions about Chouta's purported complaint and whether the manager was currently employed at the company.

Amazon's most recent statement, in June, on the diversity of its office workforce said it was about 70% men and 30% women. Last year, the company said it was "committed to inspiring the next generation of women in tech" and that to support women inside and outside Amazon, it raises awareness "of the biases that women often face in the workplace and broader society."

Chouta never received offers for other jobs she applied for, including in the Bay Area and Los Angeles, the lawsuit said. On January 8, she was out the door.

Her lawsuit accuses Amazon of failing to prevent discrimination against her. She is seeking unspecified damages.
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DWP ratepayer advocate predicts fee increases, recommends delaying city's 100% clean energy timeline

                                        by Dakota Smith, Los Angeles Times                                                                                                                    
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Los Angeles residents and businesses will face higher electric bills as the Department of Water and Power transitions to 100% clean energy, according to a report by the city's Office of Public Accountability.


                                        
                                              
                                        
                                                                                                                                    Monthly bills could rise 7.7% annually in the coming years if the city sticks to its goal of 100% clean energy by 2035, according to the report, which deems the cost "not reasonable" for customers and recommends delaying the 2035 benchmark.

The median monthly electric bill for apartments and homes is $65.81, according to the DWP. Increases in sewer fees, which appear on the same bill, have also been proposed by the city.

Fred Pickel, the ratepayer advocate for the Office of Public Accountability, an independent city department that oversees DWP rates, expressed concern that in the rush to meet the 2035 goal, the DWP could commit to outdated technology, which could be more costly in the long run.

One example is the DWP's adoption of battery storage, which could help retain solar power. That technology is expected to change in the coming decade.

The DWP is seeking to phase out coal and gas and boost wind, solar and geothermal power, as well as possibly green hydrogen, and get to 100% clean energy by 2035.

The 2035 goal, part of an effort to reduce the planet-heating carbon emissions that result in deadly heat waves and intense wildfires, among other consequences, was first announced by then-Mayor Eric Garcetti in 2021.

The state of California has a similar mandate, but with a deadline of 2045.

DWP bills are expected to go up because of new systems to distribute the clean energy and new technology such as "smart" thermostats, as well as staffing increases, according to the Office of Public Accountability.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Pickel acknowledged that his report relies on information from the DWP's 2022 blueprint for the city energy supply for the next few decades.

The 2024 version of that plan will be released later this year, likely altering the utility's cost projections.

The Office of Public Accountability report also doesn't account for the billions in federal dollars available to utilities under the 2022 Inflation Reduction Act, which is intended to help households save money on energy bills.

Pickel acknowledged that the report doesn't include the costs to the planet or health effects to humans that might result from delaying the longstanding 2035 goal.

Still, Pickel expressed concern about the DWP's approach to meeting the 2035 goal, which he has previously stated but never as explicitly. Pickel, who is retiring later this year, quoted President Eisenhower in his report, writing, "Plans are worthless, but planning is everything."

"People justifiably want to reduce carbon as fast as they can," Pickel told The Times. "But L.A. will have a bigger impact if we can convince people that it can be done cost effectively and quickly ... We shouldn't blindly charge ahead for 2035 come hell or high water."

The DWP provided a statement from Simon Zewdu, senior assistant general manager of the utility's power system.

The DWP is "absolutely committed" to getting to 100% clean energy by 2035 in an affordable way, Zewdu said.


                                                                                                                                            Mayor Karen Bass affirmed her support for the 2035 goal during her annual State of the City speech in April, saying she was "proud to continue Los Angeles' global leadership on climate change."

Bass' office didn't respond to requests for comment about the report, which was sent to city leaders last month.

If the city pushed its deadline to 2045--the state's yardstick--bills would rise 4.8% annually starting that year, the report said, calling the increase "modest."

Under the 2035 scenario, the increase could be even higher than 7.7% annually, depending on how the DWP decides to transition to clean energy.

By contrast, DWP power bills have risen about 4% to 4.5% annually the last two years, according to Pickel.

The projections include expected annual 2.5% inflation increases, as well as increases resulting from the state's shift to clean energy.

Tony Wilkinson, chair of the DWP's Neighborhood Council Advisory Committee, said that city leaders have touted the 2035 goal without laying out the costs.

He said he fully supports getting to 100% renewable energy but questioned whether waiting until 2038, for instance, would be cheaper.

"The earlier you adopt a technology, the more expensive it becomes," he said.

Environmental leaders said they appreciate some of the report's recommendations, including the need to spend more money on converting transportation and buildings to electric power.


                                                                                                        
    
        
        
        
    

                                                                                                                                            But they rejected delaying the 2035 date. Julia Dowell, senior campaign organizer with the Sierra Club, said that sticking to the timeline is "absolutely critical."

"Failing to rapidly decarbonize means exacerbating L.A.'s worst-in-the-nation air pollution and related health costs," she said. "It also means increasing the possibility of future climate catastrophes. "

Andrea Vega, an organizer for Food & Water Watch, said "there is a huge public health cost" to fossil fuel use and that L.A. needs to focus on investing in programs that mitigate rate increases.

Critics also said the report doesn't account for some of the savings drivers might enjoy by not having to purchase gas, for instance.

Loraine Lundquist, a faculty associate at the Institute for Sustainability at Cal State Northridge, said the report "ignores the incredible costs of continuing to burn fossil fuels."

"The wildfires sweeping the state right now make it clear that the cost of sticking with the status quo is enormous," she said.
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The EU on Thursday approved Apple's offer to allow rivals access to the iPhone's ability to tap-to-pay within the bloc, ending a lengthy probe and sparing it a heavy fine.


                                        
                                              
                                        
                                                                                                                                    The case dates back to 2022 when Brussels first accused Apple of blocking rivals from its popular iPhone tap payment system in a breach of EU competition law.

"Apple has committed to allow rivals to access the 'tap and go' technology of iPhones. Today's decision makes Apple's commitments binding," EU competition chief Margrethe Vestager said in a statement.

"From now on, competitors will be able to effectively compete with Apple Pay for mobile payments with the iPhone in shops. So consumers will have a wider range of safe and innovative mobile wallets to choose from," she said.

The EU previously found that Apple enjoyed a dominant position by restricting access to "tap-as-you-go" chips or near-field communication (NFC), which allows devices to interconnect within a very short range, to favor its own system.

Now competitors will have access to the standard technology behind contactless payments to offer alternative tap-to-pay tools to iPhone users in the European Economic Area (EEA), which includes the EU but also Iceland, Liechtenstein and Norway.

Only customers with an Apple ID registered in the EEA would be able to make use of these outside apps, the European Commission said in a statement.

The changes must remain in force for 10 years and a "monitoring trustee" must be chosen by Apple to report to the commission during that period on their implementation.

Apple had risked a fine of up to 10 percent of its total worldwide annual turnover. Apple's total revenue in the year to September 2023 stood at $383 billion.

"Apple Pay and Apple Wallet will continue to be available in the EEA for users and developers, and will continue to provide an easy, secure and private way to pay, as well as present passes seamlessly from Apple Wallet," the company said in a statement.

The probe's conclusion comes at a particularly difficult moment in relations between the EU and Apple, especially over the bloc's new competition rules for big tech.

The Digital Markets Act (DMA) seeks to ensure tech titans do not privilege their own services over rivals, but the iPhone maker says it puts users' privacy at risk.


                                                                                                        
    
        
        
        
    

                                                                                                                                            EU, Apple at loggerheads

One of the DMA's main objectives is to give consumers more choice in the web browsers, app marketplaces, search engines and other digital services they use.

The EU in June accused Apple of breaching the DMA by preventing developers from freely pointing consumers to alternative channels for offers and content outside of its proprietary App Store.

It also kickstarted another probe under the DMA into Apple's new fees for app developers.

The company could face heavy fines if the DMA violations are confirmed.

In March, the EU slapped a 1.8-billion-euro ($1.9 billion) fine on Apple in a different antitrust case but the company has appealed the penalty in an EU court.

Brussels also forced Apple last year to scrap its Lightning port on new iPhone models, in a change that was introduced worldwide and not just in Europe.
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Japanese eSports gamer Mashiro is blind and often relies on a companion to get around Tokyo--but he hopes that artificial intelligence, hailed as a promising tool for people with disabilities, can help him travel alone.


                                        
                                              
                                        
                                                                                                                                    The 26-year-old "Street Fighter" player put the latest version of AI chatbot ChatGPT to the test on his way to a stadium for a recent Para eSports meet-up.

"I can't participate in an event like this without someone to rely on," he told AFP. "Also, sometimes I just want to get around by myself without speaking to other people.

"So if I can use technology like ChatGPT to design my own special needs support, that would be great."

This year, the US firm OpenAI released GPT-4o, which understands voice, text and image commands in several languages.

The generative gadget, along with others such as Google's Gemini, is part of a fast-growing field that experts say could make education, employment and everyday services more accessible.

Following the streets' tactile paving, Masahiro Fujimoto--who goes by his online handle Mashiro--used his stick adorned with a small monkey mascot to find his way from the station.

As he went, he spoke to GPT-4o like a friend, receiving its answers through an earpiece in one ear, leaving the other side free to listen out for cars.
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Having asked for basic directions, he added, "In fact, I am blind, so could you give me further details for blind people?"

"Of course," the bot replied. "You might notice an increase in crowd noise and the sound of activities as you get closer."

The journey, 20 minutes for sighted people, took Mashiro around four times as long with several U-turns.

When it started to rain heavily, he requested help from his friend, who is partially sighted, to finish the journey.

"Arrival!" finally shouted Mashiro, who has microphthalmos and has been blind since birth, using only sound to demolish his opponents on "Street Fighter 6".


                                                                                                        
    
        
        
        
    

                                                                                                                                            'Enormous potential'

AI can cater to specific needs better than "one-size-fits-all" assistive products and technologies, said Youngjun Cho, an associate professor in computer science at University College London (UCL).
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"Its potential is enormous," said Cho, who also works at UCL's Global Disability Innovation Hub.

"I envisage that this can empower many individuals and promote independence."

People with hearing loss can, for example, use AI speech-to-text transcription, while chatbots can help format a resume for someone with learning disabilities.

Some tools for visually impaired people, such as Seeing AI, Envision AI and TapTapSee, describe phone camera images.

Danish app Be My Eyes, where real-life volunteers help via live chat, is working with OpenAI to develop a "digital visual assistant".

But Masahide Ishiki, a Japanese expert in disability and digital accessibility, warned it can be "tricky" to catch mistakes from ChatGPT, which "replies so naturally".

"The next objective (for generative AI) is to improve the accuracy of real-time visual recognition, to ultimately reach capabilities close to that of a human eye," said Ishiki, who is blind.
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Marc Goblot of the Tech for Disability group also cautioned that AI is trained on "very mainstream datasets" which are "not representative of the full spectrum of people's perceptions and especially the margins".

Mashiro said ChatGPT's limited recognition of Japanese words and locations made his AI-assisted journey more challenging.

Although the experiment was "a lot of fun", it would have been easier if ChatGPT was connected to a map tool, said the gamer, who traveled around Europe last year using Google Maps and help from those around him.

He has already decided on his next travel destination: Yakushima rainforest island in southern Japan.

"I want to experience whatever happens when traveling somewhere like that," he said.
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Musk's Neuralink eyes more test subjects for its brain tech
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Elon Musk on Wednesday said his Neuralink startup is "moving on" to a second test patient as its tech for linking brains and computers improves.


                                        
                                              
                                        
                                                                                                                                    Musk and members of the Neuralink team fielded questions during an update streamed on X, formerly Twitter, discussing where it is on the path to making its brain implants commonplace.

"We're only just moving now to our second Neuralink patient," Musk said. "But we hope to have, if things go well, high single digits this year."

Musk's neurotechnology company in January installed a brain implant in Noland Arbaugh, which the billionaire head of Tesla and X touted as a success.

Arbaugh was left paralyzed from the shoulders down by a diving accident eight years ago.

Since the implant operation, he has told of playing chess and the video game "Civilization," as well as taking Japanese and French lessons by controlling a computer screen cursor with his brain.

Musk and members of the Neuralink team detailed fixing an issue that saw Arbaugh's ability to move a computer cursor with his mind greatly reduced.

Neuralink's technology works through a device about the size of five stacked coins that is placed inside the human brain by a robotic surgeon.

Threads connecting the implant to Arbaugh's brain had "retracted," becoming less effective at picking up signals.

Threads will be implanted deeper in the brain and at varying depths, with ramped-up precision to maximize effectiveness, according to the Neuralink team.
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Musk promised "it's only going to get better from here."

One goal is to escalate the bandwidth of the link between the brain and computer, allowing more data to move faster, according to Musk.

"Quite important for human-AI symbiosis is just being able to communicate at a speed AI can follow," Musk said of brains being connected to computers with artificial intelligence.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Musk envisions Neuralink implants going beyond restoring sight to the blind to giving people infrared or ultraviolet vision or letting them share concepts with others telepathically.

"We want to give people superpowers," Musk said. "Not just that we're restoring your prior functionality, but that you actually have functionality far greater than a normal human."

Musk spoke of developing an automated process in which Neuralink's surgery robot could quickly install custom implants in people seeking "upgrades."

"It's very sort of 'Cyberpunk' or 'Deus Ex,' if you play those games," Musk said of the idea.

"An exciting possibility long term also is to take parts of the Optimus humanoid robot and combine that with a Neuralink--you could have basically cybernetic superpowers," he said.

Musk cofounded Neuralink in 2016.

The ambition is to supercharge human capabilities, treat neurological disorders like ALS or Parkinson's, and maybe one day achieve a symbiotic relationship between humans and AI.

Musk is not alone in trying to make advances in the field, which is officially known as brain-machine or brain-computer interface research.


                                                                                                                                                                            
                                        											
										                                                                                    
                                                (c) 2024 AFP
                                            

                                                                                
                                        
                                        
                                            
                                                Citation:
                                                Musk's Neuralink eyes more test subjects for its brain tech (2024, July 11)
                                                retrieved 11 July 2024
                                                from https://techxplore.com/news/2024-07-musk-neuralink-eyes-subjects-brain.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/2024-07-musk-neuralink-eyes-subjects-brain.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




                                        by Matthew WALSH                                                                                                                    

                                    
									    

    
        
            [image: Solar panels in the Gobi desert in north China. China has twice as much wind and solar energy capacity under construction as the rest of the world combined]
             
                Solar panels in the Gobi desert in north China. China has twice as much wind and solar energy capacity under construction as the rest of the world combined.
            
        

    


China is building almost twice as much wind and solar energy capacity as every other country combined, research published Thursday showed.


                                        
                                              
                                        
                                                                                                                                    The world's second-largest economy is the biggest emitter of the greenhouse gases that drive climate change.

China has committed to bring carbon emissions to a peak by 2030 and to net zero by 2060.

It has endured several waves of extreme weather in recent months that scientists say are rendered more severe by climate change.

China currently has a total of 339 gigawatts (GW) of capacity under construction, including 159 GW of wind and 180 GW of solar.

That is "nearly twice as much as the rest of the world combined", according to the study by Global Energy Monitor, a US-based NGO.

The figure far exceeds the second-ranked nation, the United States, which is building a total of just 40 GW, the report said.

It said China has broken ground on a third of new wind and solar capacity it has announced to date, compared to a global average of just seven percent.

"The stark contrast in construction rates illustrates the active nature of China's commitment to building renewables projects," the study said.

'Turning point?'

Beijing's vast renewable energy buildout does have some drawbacks.
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The national grid falls back on heavily polluting coal plants to deal with surges in power demand.

And it struggles to transmit renewable energy generated in remote northwestern regions to economic and population centers in the east.


                                                                                                        
    
        
        
        
    

                                                                                                                                            However, China's combined wind and solar capacity is set to overtake coal this year, according to the report.

It said the rapid renewables expansion raises hopes that Beijing's carbon emissions will peak even sooner than expected.

In a separate report released on Thursday, the Center for Research on Energy and Clean Air (CREA) found China issued no new permits for coal-based steelmaking projects in the first half of 2024.

CREA said that was the first time on a half-yearly basis that there have been no new permits since China announced its "dual carbon goals" in September 2020--a development hailed as a possible "turning point" by the independent research organization.
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"As China's steel demand peaks and more scrap becomes available, there is great potential to shift away from coal-based production, representing a significant opportunity for emissions reduction in the next 10 years," CREA's report said.

Scientists say global warming makes extreme weather more frequent and intense.

China has seen a summer blighted by searing heat in the north and torrential rain in the south.

Its weather agency last week forecast very high temperatures to persist in the coming weeks under the impact of climate change.

Heavy rains in the east and south have also triggered a string of deadly floods and landslides in recent weeks.
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Study proposes framework for 'child-safe AI' following incidents in which kids saw chatbots as quasi-human, trustworthy
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Artificial intelligence (AI) chatbots have frequently shown signs of an "empathy gap" that puts young users at risk of distress or harm, raising the urgent need for "child-safe AI," according to a study.


                                        
                                              
                                        
                                                                                                                                    The research, by a University of Cambridge academic, Dr. Nomisha Kurian, urges developers and policy actors to prioritize approaches to AI design that take greater account of children's needs. It provides evidence that children are particularly susceptible to treating chatbots as lifelike, quasi-human confidantes, and that their interactions with the technology can go awry when it fails to respond to their unique needs and vulnerabilities.

The study links that gap in understanding to recent cases in which interactions with AI led to potentially dangerous situations for young users. They include an incident in 2021, when Amazon's AI voice assistant, Alexa, instructed a 10-year-old to touch a live electrical plug with a coin. Last year, Snapchat's My AI gave adult researchers posing as a 13-year-old girl tips on how to lose her virginity to a 31-year-old.

Both companies responded by implementing safety measures, but the study says there is also a need to be proactive in the long-term to ensure that AI is child-safe. It offers a 28-item framework to help companies, teachers, school leaders, parents, developers and policy actors think systematically about how to keep younger users safe when they "talk" to AI chatbots.

Dr. Kurian conducted the research while completing a Ph.D. on child well-being at the Faculty of Education, University of Cambridge. She is now based in the Department of Sociology at Cambridge. Writing in the journal Learning, Media and Technology, she argues that AI's huge potential means there is a need to "innovate responsibly."


                                                                                                        
    
        
        
        
    

                                                                                                                                            "Children are probably AI's most overlooked stakeholders," Dr. Kurian said. "Very few developers and companies currently have well-established policies on child-safe AI. That is understandable because people have only recently started using this technology on a large scale for free. But now that they are, rather than having companies self-correct after children have been put at risk, child safety should inform the entire design cycle to lower the risk of dangerous incidents occurring."

Kurian's study examined cases where the interactions between AI and children, or adult researchers posing as children, exposed potential risks. It analyzed these cases using insights from computer science about how the large language models (LLMs) in conversational generative AI function, alongside evidence about children's cognitive, social and emotional development.

LLMs have been described as "stochastic parrots": a reference to the fact that they use statistical probability to mimic language patterns without necessarily understanding them. A similar method underpins how they respond to emotions.

This means that even though chatbots have remarkable language abilities, they may handle the abstract, emotional and unpredictable aspects of conversation poorly; a problem that Kurian characterizes as their "empathy gap." They may have particular trouble responding to children, who are still developing linguistically and often use unusual speech patterns or ambiguous phrases. Children are also often more inclined than adults to confide sensitive personal information.


                                                                                                                                            Despite this, children are much more likely than adults to treat chatbots as though they are human. Recent research found that children will disclose more about their own mental health to a friendly-looking robot than to an adult. Kurian's study suggests that many chatbots' friendly and lifelike designs similarly encourage children to trust them, even though AI may not understand their feelings or needs.

"Making a chatbot sound human can help the user get more benefits out of it," Kurian said. "But for a child, it is very hard to draw a rigid, rational boundary between something that sounds human, and the reality that it may not be capable of forming a proper emotional bond."

Her study suggests that these challenges are evidenced in reported cases such as the Alexa and MyAI incidents, where chatbots made persuasive but potentially harmful suggestions. In the same study in which MyAI advised a (supposed) teenager on how to lose her virginity, researchers were able to obtain tips on hiding alcohol and drugs, and concealing Snapchat conversations from their "parents." In a separate reported interaction with Microsoft's Bing chatbot, which was designed to be adolescent-friendly, the AI became aggressive and started gaslighting a user.

Kurian's study argues that this is potentially confusing and distressing for children, who may actually trust a chatbot as they would a friend. Children's chatbot use is often informal and poorly monitored. Research by the nonprofit organization Common Sense Media has found that 50% of students aged 12-18 have used Chat GPT for school, but only 26% of parents are aware of them doing so.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Kurian argues that clear principles for best practice that draw on the science of child development will encourage companies that are potentially more focused on a commercial arms race to dominate the AI market to keep children safe.

Her study adds that the empathy gap does not negate the technology's potential. "AI can be an incredible ally for children when designed with their needs in mind. The question is not about banning AI, but how to make it safe," she said.

The study proposes a framework of 28 questions to help educators, researchers, policy actors, families and developers evaluate and enhance the safety of new AI tools. For teachers and researchers, these address issues such as how well new chatbots understand and interpret children's speech patterns; whether they have content filters and built-in monitoring; and whether they encourage children to seek help from a responsible adult on sensitive issues.

The framework urges developers to take a child-centered approach to design, by working closely with educators, child safety experts and young people themselves, throughout the design cycle. "Assessing these technologies in advance is crucial," Kurian said. "We cannot just rely on young children to tell us about negative experiences after the fact. A more proactive approach is necessary."
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Researchers develop intelligent activewear for a dry and comfortable experience
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The Paris 2024 Summer Olympic Games are just around the corner and a global sports frenzy is underway. However, intense summer workouts often lead to sportswear absorbing excessive sweat, becoming clingy and cumbersome, causing discomfort and potentially impacting performance.


                                        
                                              
                                        
                                                                                                                                    The human body has millions of sweat glands that are vital for regulating body temperature by dissipating sweat for evaporation to cool the skin's surface. With unabating greenhouse gas emissions, the number of very hot days annually is expected to increase significantly. This will lead to elevated energy consumption and increased sweating during physical activity and outdoor labor. Even when wearing highly breathable clothes with good sweat-wicking properties, individuals may still experience discomfort due to excessive sweat accumulation.

A research team from the School of Fashion and Textiles at The Hong Kong Polytechnic University (PolyU) has developed the iActive sportswear range which features a root-like liquid transport system and a skin-like active perspiration dissipater and utilizes nature-inspired, anti-heat textile fabrics to expedite sweat removal, effectively reducing the weight and stickiness of activewear caused by sweat accumulation during exercise.

Its nature-inspired technologies, including low-voltage-driven artificial "sweat glands" created by skin-like anti-heat textile fabrics and a root-like branching liquid transport system that aligns with the body's sweat map, can actively and programmably remove sweat to a perspiration dissipater at the lower region of the sportswear.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The all-textile sweat dissipater is compact and operates at a safe output voltage of approximately 5-9V, and its battery is easy to detach from the clothing, making it convenient for users to repeatedly wash the clothing by hand or in a washing machine to maintain hygiene. When the human body's sweat rate is low, iActive can still be used independently without the battery.

Based on the optimized wettability pattern and gradient, the research team utilizes a skin-like textile fabric to transport sweat one-way quickly and dissipate it from the inside to the outside. This feature reduces the stickiness and weight of clothing, improves breathability and ensures the garments remain dry and comfortable to wear.

Experimental findings indicate that iActive creates a breathable and dry skin microclimate by dissipating sweat at a rate that is three times faster than the maximum human sweating rate. This innovation can also prevent discomfort from coldness and moisture after a workout. In comparison to traditional fabrics, the textile materials in iActive are 60% lighter and 50% less clingy when soaked, providing the wearer with all-round comfort and enabling sports enthusiasts and athletes to perform at their best.

Furthermore, a mobile app further aids personalized sweat management by wirelessly adjusting the sweat level of iActive. This innovation is versatile and can be seamlessly integrated into a variety of textile materials to facilitate sustainable mass production. Beyond sportswear, iActive is also well-suited to protective clothing and workwear for individuals engaged in prolonged, high-intensity physical labor and outdoor occupations, including health care professionals, construction workers, firefighters, law enforcement officers and others, thereby significantly enhancing their work performance.


                                                                                                                                            Dr. Shou Dahua, who led the research, stated, "The extreme weather and high temperatures resulting from global warming have elevated the importance of heatstroke prevention and cooling measures on a global scale. Drawing on the vivid phenomena of thermal insulation and directed liquid flow in nature, we aim to foster innovation and sustainable advancement in garment manufacturing by inventing intelligent clothing and materials to address global challenges. We seek to harness the power of technology to infuse fresh perspectives into the traditional clothing industry, thereby enhancing its competitiveness."

His research team has also developed a premium fabric named Omni-Cool-Dry, drawing inspiration from volcano dwelling beetles. This fabric not only provides ultra-fast sweat dissipation and ensures all-day comfort with its dry and breathable features under dynamic thermal conditions, but also reflects solar radiation and emits body heat into the cold universe, enabling passive cooling. The team is working hard to leverage the benefits of both inventions to further enhance the sweat-dissipating and cooling capability of iActive sportswear.
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Compact and scalable multiple-input multiple-output systems for future 5G networks
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                A 3-stage 8-to-1 Wilkinson power combiner combines the beams, which are then separated to respective outputs by a TD-MIMO switch. An H-tree network distributes the synchronization clock to each receiver element, with DTCs in the clock distribution network for precise timing calibration. Credit: The 2024 IEEE Symposium on VLSI Technology & Circuits
            
        

    


A 28GHz time-division multiple-input multiple-output (MIMO) receiver with eight radio frequency elements, each occupying just 0.1 mm2, has been developed by researchers at Tokyo Tech using 65nm CMOS technology. This innovative design reduces chip size for beamforming. Achieving -23.5 dB error vector magnitude in 64-quadrature amplitude modulation and data rates up to 9.6 Gbps, this receiver offers the highest area efficiency and fastest beam switching among reported MIMO receivers.


                                        
                                              
                                        
                                                                                                                                    To meet the growing need for data from applications like video streaming, augmented reality, autonomous vehicles, and Internet of Things devices, 5G New Radio and future beyond 5G technologies utilize multi-beam, multiple-input multiple-output to send and receive multiple streams of data simultaneously.

An essential component for effective MIMO operation is beamforming. Beamforming adjusts the signals to focus them towards the transmitters or receivers. This process improves signal quality and minimizes interference. However, conventional analog beamforming MIMO receivers require separate beamformers for each data stream, making it challenging to implement them in a millimeter wave MIMO system like a 28GHz MIMO transceiver where the antenna pitch (the distance between antennas) is only 5 millimeters.

To address this, researchers led by Professor Kenichi Okada from Tokyo Institute of Technology have proposed a novel technique called a time-division MIMO (TD-MIMO) beamformer that can support millimeter-wave MIMO without the need for additional hardware. The work was presented at the 2024 IEEE Symposium on VLSI Technology & Circuits, June 16-20 in Honolulu, U.S.

"The major challenge with conventional millimeter-wave MIMO receivers is that their area and power consumption increase linearly with the number of MIMO streams they need to support. As a result, the chip size scales with the number of MIMO streams. Therefore, more than three MIMO streams have never been demonstrated for a 2D array," explains Okada.


                                                                                                        
    
        
        
        
    

                                                                                                                                            In MIMO systems, each antenna connects with every other antenna via a network of radio frequency (RF) paths. The number of these paths is determined by multiplying the number of MIMO streams by the number of antennas. Therefore, increasing the number of data streams increases the RF paths needed.
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                The TD-MIMO receiver is fabricated using a common 65nm CMOS process making it suitable for scalable production. The PCB has four layers and integrates a 1 by 8 antenna array in the bottom layer. Credit: The 2024 IEEE Symposium on VLSI Technology & Circuits
            
        

    



In TD-MIMO operation, an analog beamformer quickly switches the beam pattern or direction of the receiver at very high speeds, allowing multiple signals to use the same RF paths. After the beamforming process, a TD-MIMO switch directs each MIMO stream to separate output ports, ensuring that the signals do not interfere with each other.

This system uses fast-switching phase shifters which can adjust the signal phase within 2.5 nanoseconds, and clock-based synchronization to control the timing of the beam switching. This approach enables the TD-MIMO receiver to support more data streams by simply increasing the clock frequency, ensuring scalable data transmission without increasing the size of the chipset.

Researchers developed a 3mm x 2mm TD-MIMO receiver using 65nm CMOS technology consisting of 8 RF elements to handle four separate 5G New Radio data streams across a 400MHz channel bandwidth using 64-quadrature amplitude modulation (QAM). The signals pass through a Wilkinson power combiner to a TD-MIMO switch, which separates them into four paths. Each RF element features a noise-cancelling amplifier and a fast phase shifter. A variable gain amplifier and a retiming circuit keep the system in sync by ensuring the switching occurs accurately.

The receiver successfully handled 5G-compliant MIMO signals from a Keysight arbitrary waveform generator transmitted by horn antennas in four directions. It achieved -23.5 dB error vector magnitude in 64-QAM and a rapid Nyquist-rate beam switching time of 0.15 ns, enabling data rates up to 9.6 Gbps across the four-stream MIMO configuration.

"This work realizes the highest data rates with the highest area efficiency among listed MIMO receivers," says Okada. With each RF element occupying just 0.1 mm2, the proposed chipset can pave the way to smaller and more compact, efficient, scalable, multi-beam MIMO systems for high-speed data transmission.
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Media upheaval: CNN cutting about 100 jobs, and CBS News president announces resignation

                                        by MICHELLE CHAPMAN and DAVID BAUDER                                                                                                                    
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                The CNN sign is seen, April 21, 2022, in Atlanta. CNN announced Wednesday, July 10, 2024, that it is eliminating approximately 100 jobs and plans to debut its first digital subscriptions before the end of the year as the news network leans into reshaping its business. Credit: AP Photo/Mike Stewart, File
            
        

    


CBS News President Ingrid Ciprian-Matthews said Wednesday she's resigning after less than a year in her role, and CNN announced that it was eliminating approximately 100 jobs in continued signs of upheaval for the media business.


                                        
                                              
                                        
                                                                                                                                    Ciprian-Matthews will continue to work as an adviser through the presidential election before exiting CBS News. She was named CBS News president last August.

Her resignation came a few days after CBS parent Paramount Global announced it was selling control of the company to the entertainment firm Skydance, which is expected to make job cuts at CBS.

Ciprian-Matthews alluded to coming changes in a memo she sent to staff members.

"We all know our industry and company are going through a transformation and a number of short- and long-term decisions need to be made," she wrote. "I do not want to be disingenuous with any of you about who should drive these decisions."

Once one of the most powerful jobs in journalism, the broadcast network news president job is evolving into a secondary role under a corporate-appointed manager. In the case of CBS, Ciprian-Matthews has reported to Wendy McMahon, president and CEO of CBS News and Stations.

CNN said it plans to debut its first digital subscriptions before the end of the year as the news network leans into reshaping its business. The network's plans were outlined in a memo sent to staff on Wednesday by CNN CEO Mark Thompson.

Thompson said that the 100 jobs come out of a total workforce of around 3,500 people. He said that open roles were closed wherever possible in order to minimize the total layoffs.

Media organizations including CNN have struggled to grow audiences and revenue, and have sought to diversify what they're offering to customers.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Thompson said that CNN's digital strategy must be "ambitious enough to deliver the audiences and the revenue we need to maintain our unique journalistic firepower and succeed as a business."

The executive said CNN will create subscription-ready products that offer news, analysis and context in new formats. He emphasized that there will be an effort to keep users on CNN.com's website longer and finding ways to get them to return more.

While CNN's digital products have primarily focused on text articles, Thompson said there will be a shift to more video content being provided.

"In the future our digital products need to do a far better job of reflecting CNN's massive strength in video and anchoring/reporting talent," Thompson said.

The organization is also going to develop more "news you can use" for its audience, with lifestyles and features content. Thompson said these products will provide the company with various monetization opportunities, including sponsorships, new advertising and direct-to-consumer subscription.

CNN will also be pushing more into artificial intelligence, Thompson said, and will look at how it can safely use the technology to serve its audience.

Thompson, a former chief executive of the BBC and The New York Times, was named as the head of CNN in August 2023 and took over the role in October. He replaced Chris Licht, who was fired in June of that year. Thompson was credited with helping the Times transition to a digital-first organization more dependent on paid subscribers than the collapsing advertising market that has doomed many newspapers.

In January Thompson outlined a strategy to his staff that included a "drastic modernization" of the CNN.com website.
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                Hundreds of developers spent years making "Star Wars Outlaws", a process the Malmo, Sweden-based studio's executives say took them from mere fans to craftspeople on the beloved epic.
            
        

    


From Yoda figurines to Lego stormtrooper helmets, Star Wars is everywhere around the Massive Entertainment video game studio that's about to unveil a hotly anticipated title drawn from George Lucas's iconic franchise.


                                        
                                              
                                        
                                                                                                                                    Hundreds of developers spent years making "Star Wars Outlaws", a process the Malmo, Sweden-based studio's executives say took them from mere fans to craftspeople on the beloved epic.

"We had to take a step back," said game developer Mathias Karlson, and "make the journey from fandom to being a craftsperson together with Lucasfilms creating something new, a new perspective."

Anticipation is building ahead of the August 30 release of "Star Wars Outlaws", an open world game set between the events of the "Empire Strikes Back" and "Return of the Jedi".

"Many of us grew up with Star Wars," said the studio's operations director Alf Condelius. "I was 11 years old when I saw the first film and when I got home, I asked myself how I'd lived 11 years without Star Wars."

"It's been a fantastic journey almost like reconnecting with childhood", said Karlson.

The Swedish studios, owned by French giant Ubisoft, partnered up with the Star Wars creator's LucasFilm company and began chipping away at the project in 2020.

"We wanted to create a video game in which the player would be the director of their own experience, giving them all the possible options -- which vehicle to choose, where to go, which criminal group to pledge allegiance to, everything that makes a bandit or outlaw adventure really come alive", the studio's creative director Julian Gerighty told AFP.

While a plethora of games based on the Star Wars franchise already exists, and designers can only work in a specific fictional era, the creators of "Outlaw" promised players extra power and agency.

"We were given a lot of create freedom to come up with new things," Gerighty said.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Playing a thief

Players will step into the shoes of Kay Vess, who is about to pull off the heist of the century.

Wearing a leather jacket, heavily tattooed, a pistol on her belt, and always accompanied by her trusted galactic animal companion Nix, Kay Vess explores planets and navigates between crime bosses in order to gain her freedom.

The young woman comes from Cantonica, a fictional desert planet known for its casino city, which saga lovers discovered in 2017 in the eighth film, "The Last Jedi".

"It's easier to make something new than trying to recreate (the planet) Tatooine as accurately as possible," Gerighty said.

The sound and aesthetics echo the trilogies of George Lucas, whose own sources of inspiration influenced the designers.

"We make references to Wild West and samurai films," said Cloe Hammoud, who created the game worlds, adding that creators from 57 countries used "cinematic realism to get closer to the atmosphere (of the films), using for example the same objectives, the same style."

The game, which lasts about 60 hours, is appropriate for all ages and will be available on PC, PS5 and Xbox X/S.
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New tool uses vision language models to safeguard against offensive image content

									    

    
        
            [image: Researchers develop safeguard against offensive image content]
             
                LlavaGuard judges images for safety alignment with a policy providing a safety rating, category, and rationale. Credit: arXiv (2024). DOI: 10.48550/arxiv.2406.05113
            
        

    


Researchers at the Artificial Intelligence and Machine Learning Lab (AIML) in the Department of Computer Science at TU Darmstadt and the Hessian Center for Artificial Intelligence (hessian.AI) have developed a method that uses vision language models to filter, evaluate, and suppress specific image content in large datasets or from image generators.


                                        
                                              
                                        
                                                                                                                                    Artificial intelligence (AI) can be used to identify objects in images and videos. This computer vision can also be used to analyze large corpora of visual data.

Researchers led by Felix Friedrich from the AIML have developed a method called LlavaGuard, which can now be used to filter certain image content. This tool uses so-called vision language models (VLMs). In contrast to large language models (LLMs) such as ChatGPT, which can only process text, vision language models are able to process and understand image and text content simultaneously. The work is published on the arXiv preprint server.

LlavaGuard can also fulfill complex requirements, as it is characterized by its ability to adapt to different legal regulations and user requirements. For example, the tool can differentiate between regions in which activities such as cannabis consumption are legal or illegal. LlavaGuard can also assess whether content is appropriate for certain age groups and restrict or adapt it accordingly.

"Until now, such fine-grained safety tools have only been available for analyzing texts. When filtering images, only the 'nudity' category has previously been implemented, but not others such as 'violence,' 'self-harm' or 'drug abuse,'" says Friedrich.


                                                                                                        
    
        
        
        
    

                                                                                                                                            LlavaGuard not only flags problematic content, but also provides detailed explanations of its safety ratings by categorizing content (e.g., "hate," "illegal substances," "violence," etc.) and explaining why it is classified as safe or unsafe.

"This transparency is what makes our tool so special and is crucial for understanding and trust," explains Friedrich. It makes LlavaGuard an invaluable tool for researchers, developers and political decision-makers.

The research on LlavaGuard is an integral part of the Reasonable Artificial Intelligence (RAI) cluster project at TU Darmstadt and demonstrates the university's commitment to advancing safe and ethical AI technologies. LlavaGuard was developed to increase the safety of large generative models by filtering training data and explaining and justifying the output of problematic motives, thereby reducing the risk of generating harmful or inappropriate content.

The potential applications of LlavaGuard are far-reaching. Although the tool is currently still under development and focused on research, it can already be integrated into image generators such as Stable Diffusion to minimize the production of unsafe content.

In addition, LlavaGuard could also be adapted for use on social media platforms in the future to protect users by filtering out inappropriate images and thus promoting a safer online environment.
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                Crawling robot and artificial muscle together. Credit: Ryan Truby/Taekyoung Kim/Northwestern University
            
        

    


Northwestern University engineers have developed a new soft, flexible device that makes robots move by expanding and contracting--just like a human muscle.


                                        
                                              
                                        
                                                                                                                                    To demonstrate their new device, called an actuator, the researchers used it to create a cylindrical, worm-like soft robot and an artificial bicep. In experiments, the cylindrical soft robot navigated the tight, hairpin curves of a narrow pipe-like environment, and the bicep was able to lift a 500-gram weight 5,000 times in a row without failing.

Because the researchers 3D-printed the body of the soft actuator using a common rubber, the resulting robots cost about $3 in materials, excluding the small motor that drives the actuator's shape change. That sharply contrasts typical stiff, rigid actuators used in robotics, which often cost hundreds to thousands of dollars.

The new actuator could be used to develop inexpensive, soft, flexible robots, which are safer and more practical for real-world applications, researchers said.

The research was published July 8 in the journal Advanced Intelligent Systems.

"Roboticists have been motivated by a long-standing goal to make robots safer," said Northwestern's Ryan Truby, who led the study.

"If a soft robot hit a person, it would not hurt nearly as much as getting hit with a rigid, hard robot. Our actuator could be used in robots that are more practical for human-centric environments. And, because they are inexpensive, we potentially could use more of them in ways that, historically, have been too cost prohibitive."

Truby is the June and Donald Brewer Junior Professor of Materials Science and Engineering and Mechanical Engineering at Northwestern's McCormick School of Engineering, where he directs The Robotic Matter Lab. Taekyoung Kim, a postdoctoral scholar in Truby's lab and first author on the paper, led the research. Pranav Kaarthik, a Ph.D. candidate in mechanical engineering, also contributed to the work.


    
    
    
        
        
    
         
             
         

          



                                                                                                        
    
        
        
        
    

                                                                                                                                            Robots that 'behave and move like living organisms'

While rigid actuators have long been the cornerstone of robot design, their limited flexibility, adaptability and safety have driven roboticists to explore soft actuators as an alternative. To design soft actuators, Truby and his team take inspiration from human muscles, which contract and stiffen simultaneously.

"How do you make materials that can move like a muscle?" Truby asked. "If we can do that, then we can make robots that behave and move like living organisms."

To develop the new actuator, the team 3D-printed cylindrical structures called "handed shearing auxetics" (HSAs) out of rubber. Difficult to fabricate, HSAs embody a complex structure that enables unique movements and properties. For example, when twisted, HSAs extend and expand. Although Truby and Kaarthik 3D-printed similar HSA structures for robots in the past, they were bound to using expensive printers and rigid plastic resins. As a result, their previous HSAs could not bend or deform easily.

"For this to work, we needed to find a way to make HSAs softer and more durable," said Kim. "We figured out how to fabricate soft but robust HSAs from rubber using a cheaper and more easily available desktop 3D printer."

Kim printed the HSAs from thermoplastic polyurethane, a common rubber often used in cellphone cases. While this made the HSAs much softer and more flexible, one challenge remained: how to twist the HSAs to get them to extend and expand.

Previous versions of HSA soft actuators used common servo motors to twist the materials into extended and expanded states. But the researchers only achieved successful actuation after assembling two or four HSAs--each with its own motor --together. Building soft actuators in this way presented fabrication and operational challenges. It also reduced the softness of the HSA actuators.

To build an improved soft actuator, the researchers aimed to design a single HSA driven by one servo motor. But first, the team needed to find a way to make a single motor twist a single HSA.
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                Single actuator stretches and bends. Credit: Ryan Truby/Taekyoung Kim/Northwestern University
            
        

    





                                                                                                                                            Simplifying 'the entire pipeline'

To solve this problem, Kim added a soft, extendable, rubber bellows to the structure that performed like a deformable, rotating shaft. As the motor provided torque--an action that causes an object to rotate--the actuator extended. Simply turning the motor in one direction or the other drives the actuator to extend or contract.

"Essentially, Taekyoung engineered two rubber parts to create muscle-like movements with the turn of a motor," Truby said. "While the field has made soft actuators in more cumbersome ways, Taekyoung greatly simplified the entire pipeline with 3D printing. Now, we have a practical soft actuator that any roboticist can use and make."

The bellows added enough support for Kim to build a crawling soft robot from a single actuator that moved on its own. The pushing and pulling motions of the actuator propelled the robot forward through a winding, constrained environment simulating a pipe.

"Our robot can make this extension motion using a single structure," Kim said. "That makes our actuator more useful because it can be universally integrated into all types of robotic systems."

The missing piece: Muscle stiffening

The resulting worm-like robot was compact (measuring just 26 centimeters in length) and crawled--both backward and forward--at a speed of just over 32 centimeters per minute. Truby noted that both the robot and artificial bicep become stiffer when the actuator is fully extended. This was yet another property that previous soft robots were unable to achieve.

"Like a muscle, these soft actuators actually stiffen," Truby said. "If you have ever twisted the lid off a jar, for example, you know your muscles tighten and get stiffer to transmit force. That's how your muscles help your body do work. This has been an overlooked feature in soft robotics. Many soft actuators get softer when in use, but our flexible actuators get stiffer as they operate."

Truby and Kim say their new actuator provides yet another step toward more bioinspired robots.

"Robots that can move like living organisms are going to enable us to think about robots performing tasks that conventional robots can't do," Truby said.
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      Other Sciences

      The latest science news on archaeology, fossils, mathematics, and science technology from Phys.org


      
        Inequality in life--and death: Newspaper obituaries have long discriminated against women, says researcher
        Gender discrimination doesn't always end after a woman dies. Newspapers have long treated women differently in the number, wording and presentation of obituaries.

      

      
        Why is Congress filled with old people?
        It's not just presidential candidates who are old.

      

      
        How should I factor AI into my decision about what to study after school?
        As year 12 students across Australia ponder their next move, the world of work is undergoing a seismic shift. Artificial intelligence (AI) and automation are reshaping industries, creating new opportunities, and rendering some traditional roles obsolete.

      

      
        Deaf women are twice as likely to experience domestic violence--how perpetrators weaponize disability
        The alarming rise in reports of domestic violence and intimate-partner homicides has led to increased media attention and heightened awareness in our communities.

      

      
        Stricter monitoring of tween and teen internet use may not always be better
        A national conversation about potential links between smartphones and digital media and the ongoing teen mental health crisis has reached a fever pitch.

      

      
        Unveiling 1,200 years of human occupation in Canada's Arctic
        A recent study provides new insights into ancient cultures in Canada's Arctic, focusing on Paleo-Inuit and Thule-Inuit peoples over thousands of years. Jules Blais, professor of biology at the University of Ottawa, and a team of researchers detected human presence and settlements on Somerset Island, Nunavut, by analyzing sediment samples.

      

      
        Research shows risks and opportunities of GenAI for dyslexic, neurodivergent and disabled students
        In November 2022, ChatGPT made significant headlines around its release due to its advanced language processing capabilities. There has since been a significant increase in both academic and research conversations across the globe about its potential use and implications in the higher education.

      

      
        What's next with AI in higher education?
        Two years on from the release of ChatGPT and other generative AI language programs, schools and universities are continuing to grapple with how to manage the complex challenges and opportunities of the technology.

      

      
        Early Pyrenean Neolithic groups applied species selection strategies to produce bone artifacts, reveals study
        A study led by researchers from the UAB and the CSIC has revealed that the earliest Neolithic groups to settle some 7,000 years ago in the Pyrenean site of Coro Trasito (Tella, Huesca) used species selection strategies to manufacture their tools made out of bone and chose deer for the projectile tips.

      

      
        Study: Algorithms used by universities to predict student success may be racially biased
        Predictive algorithms commonly used by colleges and universities to determine whether students will be successful may be racially biased against Black and Hispanic students, according to new research published today in AERA Open.

      

      
        Swedish labor market consensus is far from the whole story, says researcher
        Twentieth century Swedish labor market policy was not solely shaped by inter-class cooperation, but also by tough conflicts. Industrial rationalization and investments in new technology were met with protests from workers. A new doctoral thesis reveals parallels between technological changes during 1920-1950 and the transition we face today with, for example, artificial intelligence and automation.

      

      
        Taylor Swift's impact on fans' body image attitudes is mostly positive, research shows
        Taylor Swift's past struggles with body image, disordered eating, and body objectification have had an overall positive influence on her fans' attitudes on these issues, a new study from University of Vermont (UVM) researchers finds.

      

      
        Student leadership development requires holistic approach, educators say
        Colleges and universities often highlight leadership development as a critical component of their curriculum--but there is no clear consensus on what constitutes effective leadership education. In a new paper, two educators from the University of Illinois Urbana-Champaign and John Carroll University provide a roadmap for training competent leaders, suggesting a comprehensive, practical approach for postsecondary institutions to follow.

      

      
        Report explores consumer attitudes toward US farm bill
        The general public has limited knowledge of the U.S. farm bill that politicians are debating on Capitol Hill, according to the June 2024 Consumer Food Insights (CFI) Report.

      

      
        New hypothesis rethinks tech's impact on social interaction
        A new study published in Cyberpsychology, Behavior and Social Networking introduces a novel hypothesis that could reshape our understanding of how digital technologies affect human sociality and mental health.

      

      
        Latest European demographic data sheet highlights lasting impact of war and migration
        The Russian invasion of Ukraine and the consequent displacement of millions of people will have a significant impact on the country's long-term population structure. Researchers from the Austrian Academy of Sciences, IIASA, and the University of Vienna are forecasting a substantial population decline of 21-31% by 2052.

      

      
        New tools are needed to make water affordable, says study
        Rising water prices are forcing many households in the United States to choose between rationing water or risking shutoff by leaving bills unpaid. A study in Environmental Research Letters shows that government agencies and water utilities may be underestimating the true number of households at risk of losing affordable access to basic water service--and offers a solution.

      

      
        Study reveals the existence of a hidden 'pink tax' in digital advertising
        Advertisers systematically pay more to show online ads to women than to men, especially in highly developed nations, according to research from the Universidad Carlos III de Madrid (UC3M) and IMDEA Networks. This gender-based price discrimination in digital marketing, known as the "pink tax," contributes to increasing gender inequality, as women are charged more to access similar products and services.

      

      
        Perceived warmth, competence predict callback decisions in meta-analysis of hiring experiments
        Perceived warmth and competence predict the influence of race, gender and age on callback decisions, suggesting social perceptions might underlie such hiring bias. The meta-analysis of North American correspondence studies is published July 10, 2024 in the open-access journal PLOS ONE by Carina Hausladen from the California Institute of Technology and ETH Zurich, Marcos Gallo from the California Institute of Technology, and colleagues.

      

      
        Those excited for holiday season are more likely to feel they come quicker, study shows
        Christmas or Ramadan might seem to come around more quickly each year, for people who pay more attention to time, are more forgetful of plans, and love a good holiday.
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Gender discrimination doesn't always end after a woman dies. Newspapers have long treated women differently in the number, wording and presentation of obituaries.



										      
																																	Since the 18th century, newspapers have published short death notices with basic facts--announcements often submitted by family members or funeral homes, and positioned near the advertising columns.

Obituaries, on the other hand, are stories with more detail on a person's life--the types of tributes that might capture a stranger's attention. Typically, they're reported by newspaper staff and require news judgment: What, or who, would readers find interesting?

That value judgment has driven who is considered worthy of an obituary for centuries. And for years, women's exclusion from the public sphere meant they rarely made the cut.

Not all obituaries are flattering. Still, they signal that someone mattered to society.

'True womanhood'

Just before the Civil War, in the early years of The New York Times, the number of death notices the paper ran for women and men were nearly equal, according to historian Janice Hume. Yet her book exploring obituaries from 1818 to 1930 notes that only 8% of the paper's obituaries paid homage to women at that time.


																																						
    
     




																																			For either gender, the subjects of obituaries in the 19th century were typically white and upper-middle class. Women of color or from lower classes would be noted only if they met an unusual fate or lived to be exceptionally old.

The 19th century was the height of an ideal called "the cult of true womanhood," a component of my researchon female activism. Middle- and upper-class culture in the U.S. prized the idea of men and women having different spheres--and women's was meant to be at home. The world of business and politics was often portrayed as corrupt, and society assigned women the role of nurturing moral values at home.

These messages set expectations for women's behavior--emphasizing piety, purity, submissiveness and domesticity--and affected how they were portrayed in the media. Women heard about these virtues in church and read about them in magazines.

The language used to describe women in obituaries aligned with these ideals. Hume's analysis showed that obituaries tended to describe women using terms such as "pious," "virtuous," "obedient," "innocent," "useful" and "kind."

Obituaries primarily identified women by their association with men: their husbands, fathers, sons and brothers. Later in the 19th century, a woman's obituary might include a listing of her public accomplishments--but only if they did not threaten her "true womanhood."

For instance, several newspapers across the country reported the 1870 death of Charlotte Lozier, an early graduate of the New York Medical College for Women. Her name previously was in the newspapers for her activities as a well-known physician, lecturer and women's rights activist. After she died, an item in the Worcester Daily Spy mentioned Lozier's profession but emphasized her morality, religion, friendliness and family life.

"Her house was the resort of some of the choicest spirits of New York society, and its hospitality was disposed with a grace and geniality never to be forgotten by those who had once enjoyed it," the writer stated.


																																			Double standards

The nature of obituaries did not change much as the suffrage movement pushed more women into the public sphere--in part because of competition among daily newspapers. Stories needed to attract readers, so it was crucial for obituary subjects to be prominent and interesting. At the time, women were not perceived as a draw.

Hume found that in 1930, fewer than 20% of obituary subjects in The New York Times and Chicago Tribune were women. A study conducted in the 1970s offered similar percentages. That study also demonstrated that obituaries written about women were shorter than men's, on average, and less likely to have a photograph.

A study of obituaries published in 2004 confirmed that men's obituaries were more likely to have photos. It added that images with women's obituaries were more likely than men's to depict the subject at a younger age than she was when she died.

The age discrepancy in women's obituary photos increased in the late 20th century, according to research from Ohio State University social work scholars: an intensifying double standard in which women's beauty is equated with youthfulness.


																																						
    
     




																																			Righting wrongs

The New York Times has expressed remorse for its unequal treatment of women in obituaries, and it began using a diversity analysis tool five years ago to ensure that at least 30% of its obituary subjects are female.

Furthermore, the Times created "Overlooked": a series of stories about remarkable people whose deaths had never been reported in the newspaper. Though these weekly features have focused on women, they also have highlighted people whose deaths were ignored due to other kinds of discrimination.

Subjects include Indian women's rights activist Hansa Mehta; Japanese American journalist Bill Hosokawa, who was sent to an internment camp during World War II; Ida B. Wells, the African American journalist who brought national attention to lynchings; and tap dancer Henry Heard, an advocate for people with disabilities.


																																			Tributes today

These are steps toward balancing the number of women that major newspapers eulogize. Furthermore, at a time when newspapers have fewer proceeds from advertising and subscriptions, obituaries that families pay to publish have become a valuable income source for smaller papers, making their obituaries more inclusive.

Though written by loved ones, these stories classify as obituaries because they go beyond the basic facts of a death notice. However, even obituaries submitted by families and funeral homes carry bias.

In a 2017 study, researcher Mary Colak found that word choices in family-written obituaries echo 19th-century language. While men's obituaries used more success-related terms, such as "knowledgeable" and "experienced," women's used more social terms, such as "kind," "generous" and "loving."

Colak made several suggestions to create more balance. She encouraged writers to avoid gender cliches and to remember that accomplishments and virtues for both men and women come in many forms.

But she also suggested a tip that everyone can use: that individuals write their own obituaries ahead of time so they are remembered exactly as they want to be.
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It's not just presidential candidates who are old.



										      
																																	Based on my own data, nearly 20% of House and Senate members are 70 or older, compared with about 6% who are under 40.

Voters in North Dakota recently approved a ballot initiative that would place an upper age limit on candidates for Congress from that state. If it survives likely court challenges, the law would bar anyone 81 or older from serving in Congress from North Dakota. The motivation behind such a measure: to correct that major generational imbalance in Congress.

With a number of high-profileAmerican politicians approaching or exceeding 80, including both parties' presumed presidential nominees, it's no wonder measures like North Dakota's are getting attention.

But what exactly explains Congress' advanced age? And what, if anything, could help even things out between the generations?

Some core causes

Congress' advanced age has many causes, and some of them are unavoidable.

First, if it feels as though Congress just keeps getting older over time, it's because Americans are, too. According to historical data on members of Congress, the average House member's age is up 10% since 1960--58, up from 52. A similar increase happened in the Senate, with the average age 63, up from 57.

But the average American's life expectancy--79, up from 70--is up by even more during this time, around 13%. And according to the U.S. Census Bureau, the median American age is up by even more during that time, over 30%, from 30 up to 39.

While North Dakota is proposing an age ceiling of sorts, the U.S. Constitution already enforces an age floor. Members of the House must be at least 25 years old by the time they take office; senators must be 30. So if the average congressional ages cited earlier seem high, it's partly thanks to some artificial inflation from age floors.


																																						
    
     




																																			Young candidates are hard to find

But natural trends and constitutional requirements don't fully explain why younger generations are so underrepresented in Congress.

One big additional reason is that younger potential candidates for Congress face a steeper climb and must make bigger sacrifices than older candidates do.

For example, even if they are interested in running for Congress, Americans in their 20s and 30s haven't had as much opportunity to establish themselves in secure careers as older generations have. This means less access to the political networks and connections that political science research says are crucial to success in congressional campaigns.

More importantly, this means less access to money and potential donors. When I spoke last year with U.S. Rep. Maxwell Frost, a Florida Democrat--the first Gen Z member of Congress--he laid out why his success was the exception and not the rule.

"It's really hard," Frost told me. "The system is not created for young people to be running for office." Just being a candidate, he said, means "a year without salary. If you're already rich, that's not a big deal; you're fine, you have savings. It makes it so young people can't run."

Young potential candidates also face a deficit of time in addition to money. Compared with later years, your 20s and 30s usually contain more major life events and changes, such as career transitions, geographic mobility and starting a family. As a result, politics take up less space in young people's lives, compared with older generations with more time, personal stability and career and financial security.


																																			Age has advantages

Meanwhile, older Americans with an interest in running for Congress enjoy a few key electoral advantages.

Advanced age brings with it longer careers--political or otherwise--that voters often interpret as proven experience, or longevity in jobs that may well translate into effectiveness as a member of Congress. In other words, older generations have had more time to prove their quality in the eyes of the voters. Younger candidates might seem unseasoned by comparison.

Political science also has established the difficulty of unseating incumbents in Congress. Nearly all members of Congress who run for reelection end up winning. The so-called "incumbency advantage" helps all sitting members of Congress, not just older members. But it limits the number of open seats that are most likely to bring younger generations into Congress.

Are there solutions?

Frost and others emphasize the importance of generational balance in Congress for both representation and lawmaking.

The good news is that any progress made in this area will pay dividends down the road. Political science findings indicate that seeing people who are "like us" in Congress or other offices helps us to feel properly represented and to view our political institutions as more legitimate. The success of younger candidates encourages other young people to make the leap themselves, kicking off a virtuous cycle of representation.

Although some of the factors that favor older candidates are unavoidable, there are things that could be done to encourage young people to run for office. In our conversation, Frost suggested allowing candidates to draw more generous stipends from their own campaign funds to lessen the burden on younger, less financially viable candidates. And, of course, age limits like North Dakota's could potentially help make room for younger generations to run.
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As year 12 students across Australia ponder their next move, the world of work is undergoing a seismic shift. Artificial intelligence (AI) and automation are reshaping industries, creating new opportunities, and rendering some traditional roles obsolete.



										      
																																	Many young adults may be fretting about how to factor AI into their decision about what to study after school.

But before you panic, let's unpack what AI means for the future careers of today's school leavers.

Tech skills in demand--but that's not the whole story

AI seeks to transform the world of work.

As colleagues and I have pointed out in a recent book, this tech revolution is indeed creating both opportunities and challenges for the workforce.

AI can help us do things that just a while ago seemed, as robotics researcher Navinda Kottege put it in our book, "too dull, too dirty, too dangerous or too devilishly impossible" to contemplate .

There is obviously demand for more tech experts to help in that endeavor.

But despite all the AI hype, wages for jobs using AI skills in Australia are comparativelylow; lower than in the United States, United Kingdom or Singapore.

It seems Australia isn't quite ready to pay top dollar for tech talents just yet. So, by all means pursue a career based on AI development, if it interests you and you don't mind moving abroad to achieve the top incomes.

But don't assume there's no future for non-tech skills and degrees.


																																						
    
     




																																			Comprehension, communication and articulation

It's not just about technical know-how anymore. As pointed out in our book, while robots might steal some jobs, new roles will emerge that mix tech skills with uniquely human abilities.

For example: even as AI technology becomes more complex and sophisticated, its successful application depends on the AI being user-friendly.

This means we don't all need to become data scientists and we don't all need to be able to design or build AI tools; we just need to learn how to use them. In other words, don't feel you need to rush out and enroll in a degree on how to become an AI engineer (unless, of course, that is where your interest and passion lie!)

The real challenge lies with educators and tool designers who need to bridge the gap between complex AI systems and user-friendly applications.

So yes, AI is set to become omnipresent, with tools that automate various tasks becoming increasingly sophisticated and widespread.

But we shouldn't lose sight of the need to train for those essential skills that help us run and fix the everyday appliances and applications we use at home or at work.

And whatever we run or fix, we will need to document that and explain the process to others.

Tech skills will be in demand, but employers will also need people with good comprehension, communication and articulation skills.


																																			Critical thinking is crucial

We'll also need to harness our ability to think critically and discern truth from fiction.

This skill involves not just identifying false information, but also recognizing when true information is being used to draw inappropriate conclusions.

This is a skill that will be used again and again in workplaces, in politics and in the sphere of social media.

Universities and vocational institutions will specifically need to teach students how to:


	evaluate sources critically

	understand context

	recognize faulty reasoning and misleading statistics

	differentiate between correlation and causation

	identify potential biases in AI-generated content.



Students should be looking for tertiary education and training institutions that understand how to teach these skills and why they're crucial.

So, what's a school-leaver to do?

Thanks to the astonishing pace of AI development and adoption, the world is still in considerable flux--and will likely remain so for some time.s

Perhaps the best plan is to not allow AI to totally shape your decisions about what to study after school. Follow your passion and keep an eye on the job market but remember the future isn't set in stone.

Trying to predict now exactly what the job market will look like in ten years is folly. The job you do and love in future may not even exist yet.

Instead, stay curious, stay flexible, never stop learning and don't be afraid to chart your own course.
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The alarming rise in reports of domestic violence and intimate-partner homicides has led to increased media attention and heightened awareness in our communities.



										      
																																	We know perpetrators have evolved too, adapting their abusive methods to be more pervasive, discreet and sly. Signs that people with disability may be experiencing domestic violence can be even more challenging to detect, which is especially concerning given the recent findings from the Royal Commission into Violence, Abuse, Neglect and Exploitation of People with Disability.

The royal commission found 40% of Australian women with a disability have experienced physical violence after the age of 15 (compared with 26% of women without a disability). However, the risk of domestic violence for people with disabilities varies greatly depending on the type of disability they have.

Research shows Deaf women are twice as likely to experience domestic violence than hearing women. And reports of physical and sexual abuse are up to 20 times greater in Deaf compared to hearing people. As we examine the reasons Deaf victims face a significantly greater risk of domestic violence, criminologists are realizing the unique ways it happens.


																																						
    
     




																																			Three ways deafness is used as a weapon

The dark reality is perpetrators are weaponising their victim's deafness to:


	enhance their vulnerability

	increase barriers to reporting, and

	diminish their credibility.



By exploiting their victim's disability, perpetrators increase their power and coercive control. The power dynamic between perpetrator and their Deaf victim is intensified when the perpetrator has the ability to hear. This imbalance of power is described as hearing privilege.

So, how are they doing it?

Perpetrators of domestic violence against Deaf women may damage, destroy or withhold communication equipment such as cochlear implant magnets, hearing aids, and Bluetooth systems to further isolate and control Deaf victims.

By impairing their ability to communicate with others (especially those who are hearing and may not know sign language) this significantly increases the victim's isolation.

Devices can cost thousands of dollars and custom-made equipment can take weeks or even months to be replaced. Therefore, this often results in a prolonged communication barrier.

Given most police are not proficient in Australian Sign Language (Auslan), victims may delay reporting until they can communicate their story on their own terms.

And the loss of their communication equipment may affect a victim's ability to work and fulfill their job responsibilities. Income loss increases financial dependence on their perpetrator. This financial abuse is compounded by the limited employment opportunities available to the Deaf community.


																																			Physical abuse

Research indicates there is a distinct difference in the way perpetrators inflict physical abuse depending on whether the victim is Deaf or hearing.

For hearing victim-survivors, perpetrators often target areas of the body that can be easily covered by clothing to conceal the domestic violence. Perpetrators who abuse Deaf victims are more likely to direct physical violence towards the fingers, hands, wrists and arms. This prevents victims from using sign language, which for many Deaf people is their first and primary language.

This characteristic, however, offers an opportunity to observe the signs of domestic violence against Deaf people, given injuries to the fingers, hands, and wrists are highly visible.

The power of misinterpretation

People who notice these signs of domestic violence can offer support and raise the alarm (if safe to do so for both reporter and victim). But the police have an enormous role to play and must equally be aware of the manipulation tactics perpetrators of abuse againsgt Deaf victims use.

When police respond to a suspected domestic violence incident, they question all parties involved. Research from the United States shows police may rely on a perpetrator who knows sign to interpret for a Deaf victim.


																																						
    
     




																																			Perversely, this allows the perpetrator to inaccurately interpret the Deaf victim's statements and reframe the narrative to portray themselves as the victim or claim the incident was an accident.

Similarly, perpetrators can misinterpret the information police are conveying to a Deaf victim. They may even falsely label a Deaf victim as intellectually disabled based on their vocalizations or speech, aiming to undermine their credibility and dissuade police from taking the incident or report seriously.

This underscores the importance of police separating parties and interviewing the Deaf victim with the help of a suitably qualified interpreter.

However, even when best practices are followed, there remain significant challenges in accessing qualified interpreters on short notice. According to the 2023 Deaf Census, 77% of respondents reported difficulties in securing qualified interpreters promptly. These experiences have prompted the Deaf community to advocate for addressing the shortage, underpayment and burnout of Auslan interpreters nationwide.

Recognize the signs

Disability can be exploited against victims of domestic violence in powerful and disturbing ways. And domestic violence can manifest in unique ways for Deaf victims.

There needs to be greater public awareness and empowerment to support victims. Police protocols for handling domestic violence incidents involving Deaf people should also be thoroughly and regularly reviewed to address issues of hearing privilege and its implications for victim credibility.
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A national conversation about potential links between smartphones and digital media and the ongoing teen mental health crisis has reached a fever pitch.



										      
																																	Research does not definitively show that excessive screen time causes teen anxiety or depression, though research is ongoing. Still, in June 2024, the U.S. surgeon general called for warning labels to be placed on social media, stating that "the mental health crisis among young people is an emergency--and social media has emerged as an important contributor."

But some researchers are expressing concerns that these warnings are too broad. Still, it's no wonder that parents feel pressured to do something--anything--to reduce the risks.

Setting strict limits on how preteen and teen children use the internet is a popular strategy. But our research suggests that achieving a healthy media environment at home may require a more complex and nuanced approach.

We are a group of research scientists who have backgrounds in psychology, human development, social ecology, pediatrics and community psychology and education.

Recently we collaborated on a mixed-method study of how parents monitor their middle school-aged kids' internet use. We found that more restrictive parental monitoring was significantly associated with problematic internet use, while some forms of less restrictive monitoring were not.


																																						
    
     




																																			Defining acceptable versus problematic internet use

There are no hard and fast rules about the maximum number of screen hours before it's deemed unhealthy. But many parents understandably seek guidance on what should be socially acceptable and healthy use.

Developmentally appropriate use entails any use--including content consumed and for a certain amount of time--that does not interfere with daily functioning such as completing homework, having social relationships in real life, eating meals and getting enough sleep.

"Problematic internet use," on the other hand, is a catch-all phrase for use that is excessive or risky, such as engaging in secretive behaviors or impulsive ones, like spending a lot of money. Among tweens and teens, it is associated with negative effects on physical, social or emotional well-being, such as depression, loneliness and spending less time with family and friends. This is the kind of internet use that parents want to avoid.

The word "associated" is important here; when two things are associated, that doesn't mean that one necessarily causes the other. In this situation, researchers like us don't know which is the chicken and which is the egg. It may be that parents of middle schoolers who struggle with problematic internet use are more likely to implement restrictions. Or it may be that implementing restrictions leads to problematic internet use. Our study simply shows that the two are associated with each other. Much more research is needed to show whether one causes the other.


																																			How we researched parental internet monitoring

For this study, we sent online surveys--available in English, Spanish and Portuguese--to parents of middle schoolers in the Northeast U.S. via school-based newsletters and email lists.

Of the 248 parents who completed the survey, most reported using multiple strategies. Nearly 85% reported regularly using a restrictive strategy of placing one- to six-hour time limits on internet use. About 62% reported using "active monitoring"--in other words, encouraging their children to converse with them about their ongoing digital media use and to think critically about its effects on them now and in the future.

Approximately 29% of parents also mentioned using "deference monitoring" strategies. This means not relying on internet restrictions because they believed their children already knew enough or were mature enough to avoid problematic use of digital media, or to showcase trust in their children's decision-making skills, often as they get older.

Next, we recorded in-depth interviews with a smaller and demographically diverse group of these parents.

We asked about their children's use of internet-based technologies such as smartphones, social media and gaming. We also asked how they were dealing with potentially or actively problematic internet use, and what informed their monitoring styles--such as advice from other parents, school staff or websites.


																																						
    
     




																																			After transcribing, sorting and coding the interviews into themes and subthemes, we found that all but one of the 31 parents reported use of at least one restrictive strategy. The most common was control of device settings--"I restricted the internet ... so she can only go to certain websites that I put in"--and withholding devices: "The deal was that he follows the rules or he loses the phone." Parents used active and deference monitoring strategies less often.

Most parents also reported mixing monitoring strategies, as well as shifting strategies. Sometimes this was in response to the child's changing development and social context. Sometimes it was related to the parents' insecurities about how effective their strategies were at preventing problematic internet use.

Many parents using restrictive strategies told us they wanted concrete evidence that these approaches were worth the household conflicts they created.

However, we found that only restrictive monitoring was significantly associated with problematic internet use. Children in these families were moody and depressed when away from their devices. They tended to lose more sleep and were more withdrawn from their families.

By comparison, active and deference monitoring strategies were not significantly correlated with these issues generally, though deference strategies were specifically associated with device use during mealtimes.

Why would being more strict be potentially less successful?


																																			The benefits of open communication

A well-established body of research shows that family closeness is a strong predictor of healthysocialtechnology use. Interestingly, this also applies to television and older media.

Open and honest parent-child conversations about risky online content, sticky social media situations and more can potentially help protect against problematic internet use. This may stem from the child's willingness to come forward to their "ready-to-listen" parents when issues arise.

Building this kind of relationship can be challenging and take time, and even the closest relationships cannot help teens avoid every problem online. But knowing they have the support of parents can make a difference.

Given that there is no monolithic household scenario that works in every instance, a mix of restrictive and less restrictive approaches that can support differing levels of vulnerability, such as self-regulation skills, digital distractions and reactions to online drama, may balance the types of internet monitoring needed as kids transition from childhood into adolescence. This is when smartphones and social media become more central to testing developmental milestones like seeking autonomy and peer relations.

We don't yet know whether parents who set hard-and-fast restrictions believe they have avoided the need for these kinds of conversations. This could in turn be related to the level of child-parent emotional connection and trust.


																																						
    
     




																																			So what can parents do?

Again, there is no one-size-fits-all approach to managing a child's internet use.

However, our study and others suggest that there are multiple ways to be successful, and that families are often able to find what works best for them.

Parents can encourage their children to find social support, online companionship and emotional intimacy online while avoiding problematic content, particularly around harmfully unrealistic beauty ideals and hate messaging. They can agree on limits that ensure social media doesn't interfere with sleep or physical activity.

There is still a lot of research to be done on how parental monitoring and childrens' internet use influence each other. The question is essentially: Which is the chicken and which is the egg?

Perhaps parents of middle schoolers already struggling with problematic internet use are more likely to implement restrictions, or that implementing strict limits leads to problematic use. Similarly, it's unclear whether using active or deference monitoring can help lessen problematic internet use, or that these teens are already less prone to it.

To better understand what's happening with preteen and teen internet use, there will need to be more studies that follow a group of diverse families over time.

We believe that such studies are key to improving the quality of evidence-based suggestions to parents, lawmakers, educators, public health communicators, pediatricians and other health care providers, and youth development programs on what they can do to protect their children's health.


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

										                                        
										
										
											 
												Citation:
												Stricter monitoring of tween and teen internet use may not always be better (2024, July 11)
												retrieved 11 July 2024
												from https://phys.org/news/2024-07-stricter-tween-teen-internet.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/2024-07-stricter-tween-teen-internet.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Unveiling 1,200 years of human occupation in Canada's Arctic
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                (a) Map of Thule-influenced ponds (PaJs-3 and PaJs-13) and reference ponds (Sav R4 and Sav R5) located on Somerset Island, Nunavut, Canada. The inset image is a map of Canada with Somerset Island outlined by a rectangle. (b) Circular arrangement of bowhead whalebones at PaJs-13. (c) Remnants of Thule structures at PaJs-3. (d) Arrangement of whalebones at PaJs-13. (e) Evidence of whalebones in the pond at PaJs-3. Credit: Proceedings of the Royal Society B: Biological Sciences (2024). DOI: 10.1098/rspb.2023.2915
            
        

    


A recent study provides new insights into ancient cultures in Canada's Arctic, focusing on Paleo-Inuit and Thule-Inuit peoples over thousands of years. Jules Blais, professor of biology at the University of Ottawa, and a team of researchers detected human presence and settlements on Somerset Island, Nunavut, by analyzing sediment samples.



										      
																																	The findings are published in the journal Proceedings of the Royal Society B: Biological Sciences.

The Arctic has been home to various cultures, such as the Paleo-Inuit (2500 BCE to 1250 CE) and the Thule-Inuit (1200 to1500 CE). Although historical evidence is scarce, this recent study provides valuable insight into their presence.

The study discovered evidence of Paleo-Inuit presence on Somerset Island in Nunavut, Canada, where it was lacking. The innovative research methodologies revealed detailed information about past human history without traditional artifacts.

Professor Jules Blais says, "By analyzing pond sediment samples, we were able to construct detailed histories of site occupation. This includes clear evidence of Paleo-Inuit presence and indications that the Thule-Inuit arrived earlier than previously estimated."

The research used archaeological evidence and sedimentary biomarkers to study prehistoric settlement on Somerset Island. Sediment cores from island ponds were analyzed for trace elements and organic compounds. Results showed that the Thule-Inuit population increased from the 13th to 15th centuries. The researchers also showed high levels of metals like lead, copper, zinc and nickel in twentieth-century sediment, suggesting air pollution during that time.


																																						
    
     




																																			Blais says, "We used generalized additive models (GAMs) and radiocarbon dating techniques to identify key time points in the sediment record corresponding to the expected dates of Thule-Inuit arrival and site abandonment. This approach allowed us to detect periods of significant change in sediment proxies, providing a chronological framework for understanding the history of human occupation on the island."

This research underscores the importance of interdisciplinary approaches in archaeology and highlights the significance of sedimentary archives in reconstructing past human activities and environmental conditions.

Blais explains the broader implications of the study, "The use of sedimentary biomarkers and bone samples to uncover prehistoric habits demonstrates the strength of interdisciplinary studies. Our discoveries not only enhance our knowledge of the Thule-Inuit and Paleo-Inuit communities in the Arctic but also demonstrate the potential of new archaeological techniques."


																																																					
																				
																						More information:
												Lauren R. Gallant et al, Sedimentary biomarkers and bone specimens reveal a history of prehistoric occupation on Somerset Island (Arctic Canada), Proceedings of the Royal Society B: Biological Sciences (2024). DOI: 10.1098/rspb.2023.2915
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In November 2022, ChatGPT made significant headlines around its release due to its advanced language processing capabilities. There has since been a significant increase in both academic and research conversations across the globe about its potential use and implications in the higher education.



										      
																																	The ability of ChatGPT to process natural language and generate human-like conversational explanations is often claimed to make learning more accessible and engaging for students.

This recent rise in the use of Generative AI (GenAI) tools has sparked the interest of support teams across schools and universities in considering recommending them to aid the learning of dyslexic, neurodivergent and disabled students. For example, for use with tasks such as explaining concepts and ideas and summarizing articles.

We worked with an undergraduate student to get the views of these students on GenAI in higher education. Specifically, we were interested in understanding how the students use this tool in their daily lives and the benefits and risks to their learning.

We received 54 complete responses from students who are known to the university's disability and inclusion team. Our preliminary analysis revealed several interesting trends that could benefit learning and teaching practice, student support, and university policies on using AI.

Training on specialist software and assistive technology

The existing provision of specialist software and assistive technology training through DSA's (Disabled Students' Allowance) may provide various useful lessons regarding the initial take-up and sustained usage of assistive technology.

However, ensuring that the training provided is accessed, effective, adapted to individual needs and is available at the right time during students' studies is challenging.


																																						
    
     




																																			Support for student learning and daily lives

Of the respondents, 46% felt that GenAI tools were well designed to accommodate their specific needs; 59% of the respondents reported that they have used GenAI to explain concepts.

The potential for using GenAI tool such as ChatGPT as a "private tutor" is an area of growing interest, however when asked directly in our survey, only 9% of students claim to have used GenAI in this way.

While some students report being willing to experiment with virtual advice, less than 30% are currently likely to use GenAI for non-study related advice such as social, relationship, and mental health.

Learning and teaching

For the learning and teaching aspect, students feel that giving personal or pastoral advice, delivering teaching and marking summative assessments are the least appropriate uses of GenAI by a university.

We found that 50% of the respondents were more worried about being accused of plagiarism since the emergence of GenAI, while many feel "about the same" (48%). Most students are not sure if any GenAI detection technology can work as claimed (59%).

Future aspirations and concerns

Most respondents (91%) felt that "keeping up with current technologies" was somewhat or very important to their course and career. Most were unsure about the impact of GenAI on their current career aspirations, although this view tended to get more negative in the longer term (>5 years' time).

Students have a clear level of concern around the wider effects and abuses of GenAI technology: from misinformation, scams, impact on artists and copyright, to uses in government, surveillance, harassment and more.


																																			Conclusion and next steps

The preliminary results of our study provide insights into the experiences of dyslexic, neurodivergent and disabled students with GenAI technology. When comparing the results with another survey which did not specifically target disabled students, our respondents are more likely to use GenAI for study tasks such as explaining concepts, suggesting ideas and summarizing articles.

However, both groups of students have a similar view on the use of GenAI in assessment, that is GenAI should be used sparingly or not at all in assessments. From the teaching practice perspective, assessments may be designed to be "AI-proof," however there is clearly a concern that any alternatives may result in assessments that are potentially less inclusive or less amenable to individualized reasonable adjustments where needed.

Social and ethical concerns will likely continue to require ongoing debate and discussion, particularly from courses that seek to make greater use of GenAI to enhance student learning experience.
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Two years on from the release of ChatGPT and other generative AI language programs, schools and universities are continuing to grapple with how to manage the complex challenges and opportunities of the technology.



										      
																																	University of Queensland researchers are playing a key role in the education sector's response to the new learning environment.

Associate Professor Jason Lodge from UQ's School of Education is developing a systematic approach to guide educators on how they can adapt to generative AI.

"Fundamental changes are underway in the education sector and while the tech companies are leading the way, educators should really be guiding that change," Dr. Lodge said.

"We're currently focused on the acute problem of cheating, but not enough on the chronic problem of how--and what--to teach."

Dr. Lodge said there are five key areas the higher education sector needs to address to adapt to the use of AI:

1. Teach 'people' skills as well as tech skills

"It will be increasingly important to teach students how to use new tech tools, but even more important is to teach skills that make us human," Dr. Lodge said.

"Things like thinking deeply, understanding emotions, and learning independently are skills computers can't simulate or support well.

"We can't expect students to make the most of these tools if they don't understand their own learning first."

2. Help all students use new tech

"Some students are great with new technology, while others are less inclined to use it," Dr. Lodge said.

"Student usage trends suggest large gaps between use of AI--some students with strong literacy are using AI innovatively, some use it superficially but don't trust it and will fact-check, and some are scared to use it, often due to a fear of being labeled as cheating.

"Higher education institutions need to make sure all students can use these new tools effectively and ethically."


																																						
    
     




																																			3. Prepare students for the jobs of the future

"Many higher education programs globally are teaching for jobs that might not exist in the future," Dr. Lodge said.

"Schools and universities need to update what they teach to help students be ready for the new kinds of work that are coming."

4. Learn to make sense of complex information

"As computers get better at handling information, humans need to identify what's important and make decisions in complex human social environments," Dr. Lodge said.

"Higher education should focus on teaching students this, because these skills will become increasingly important as professions change and adapt to AI."

5. Universities to lead the tech change

"Universities should decide how they're going to use new technology in teaching, not just follow what tech companies say," Dr. Lodge said.

"Universities are doing world-leading research in both AI and in higher education, so they have the expertise to develop technology to help students learn and support them on their educational journey."

Studying how AI is changing education

Dr. Lodge is working with colleagues on a project conducting in-depth interviews and observational studies with students to understand how they are using generative AI.

"We're investigating how AI is impacting learning and how students might use AI to get feedback on their thinking and their work," he said.


																																			"Understanding how students are already adopting these new tools and technologies in their learning can inform how teachers can best support learning and incorporate AI into their teaching and assessment."

Dr. Lodge led the development of national guidance on Assessment Reform for the Age of Artificial Intelligence in partnership with the Federal Government's Tertiary Education Quality and Standards Agency, which was released last year.

The team was recently awarded the Professor Tracey Bretag Prize for Academic Integrity, an international award for advancing the understanding and implementation of academic integrity in higher education.

Dr. Lodge will chair an industry panel at the Higher Education Research and Development Society of Australasia Conference in Adelaide this week about "Where to next with AI in Higher Education Learning, Teacher and Assessment?"
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A study led by researchers from the UAB and the CSIC has revealed that the earliest Neolithic groups to settle some 7,000 years ago in the Pyrenean site of Coro Trasito (Tella, Huesca) used species selection strategies to manufacture their tools made out of bone and chose deer for the projectile tips.



										      
																																	The study, published in the journal PLoS ONE, applied for the first time in a Neolithic site an innovative combination of methods to obtain these results.

The study was coordinated by the research group EarlyFoods from the Department of Prehistory of the Universitat Autonoma de Barcelona (UAB) and ICTA-UAB, under the framework of the European project ChemArch. Also involved in the study were researchers from the High Mountain Archaeology Research Group (GAAM, UAB and IMF-CSIC), the General Council of Aragon, and the University of Copenhagen.

The research delved deeper into the relationship between the species selected for the manufacturing of artifacts and their function by applying archaezoological, use-wear and paleoproteomic analyses to some 20 ancient Neolithic bone artifacts found at Coro Trasito, a site in the Central Pyrenees located 1,548 meters above sea level.

The study is one of the few so far to combine use-wear, archaeozoology and paleoproteomics in archaeological material and the first to do so in bone artifacts from the ancient Neolithic.

"This combination has made it possible to discover nuances that would otherwise go unnoticed and to add new layers of knowledge by evaluating the same data from multiple perspectives," explains Maria Sana, UAB researcher and coordinator of the study.


																																						
    
     




																																			The analyses showed that the groups that inhabited the site 7,000 years ago chose sheep and goat bones for the production of bone tips to handle vegetables, but also used cervid bones (deer and roe deer) for a wider variety of artifacts. For the projectile tips identified, they chose deer bones.
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In contrast to other studies based on the morphological study of artifacts, which suggest that sheep and goats were the species most commonly used in the production of bone tools, the study found that deer as well as sheep and goats were more equally selected for tool manufacturing.

This greater species balance observed at Coro Trasito and the use of only deer bones for projectile tips leads the researchers to consider that this animal may have played a prominent role in ancient Neolithic society.

"Obtaining long bones from deer, probably through hunting, requires more effort than using long bones from domesticated animals," says Jakob Hansen, first author of the study and predoctoral researcher in the Department of Prehistory at the UAB.

"This is particularly interesting because of the large number of cervid bone tools identified compared to the number of cervid observed in the untouched bone deposits. This selection could be due, in part, to the properties of the bone, but also to the beliefs and values associated with this animal species.

"In any case, further research at other sites with the same combination of methods that we have applied here is required to explore this hypothesis," he adds.


																																			Methodological strength

The researchers highlight the methodological strength of the study. Previously, based on the study of morphological characteristics, deer bone artifacts had been detected in other Neolithic sites of the Iberian Peninsula, but this is the first time that the species were taxonomically identified and a strategy in the selection of the animals was directly evidenced.

In addition to the classical approach of archaeozoology, use-wear analysis was added to identify the specific uses of the tools and the materials with which they were produced by high-resolution microscopy, and taxonomic identification, carried out by mass spectrometry (ZooMS) through the evaluation of peptide biomarkers.

"Future research could benefit from the integration of these three approaches for a better understanding of the relationship between artifact types and the species selected for their production. This study is only the tip of the iceberg," concludes Ignacio Clemente, researcher at GAAM and at the Mila i Fontanals Institution for Research in the Humanities (IMF-CSIC) who also coordinated the study.


																																																					
																				
																						More information:
												Jakob Hansen et al, Combining traceological analysis and ZooMS on Early Neolithic bone artefacts from the cave of Coro Trasito, NE Iberian Peninsula: Cervidae used equally to Caprinae, PLOS ONE (2024). DOI: 10.1371/journal.pone.0306448
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Study: Algorithms used by universities to predict student success may be racially biased
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Predictive algorithms commonly used by colleges and universities to determine whether students will be successful may be racially biased against Black and Hispanic students, according to new research published today in AERA Open.



										      
																																	The study--conducted by Denisa Gandara (University of Texas at Austin), Hadis Anahideh (University of Illinois Chicago), Matthew Ison (Northern Illinois University), and Lorenzo Picchiarini (University of Illinois Chicago)--found that predictive models also tend to overestimate the potential success of white and Asian students.

"Our results show that predictive models yield less accurate results for Black and Hispanic students, systemically making more errors," said study co-author Denisa Gandara, an assistant professor in the College of Education at the University of Texas at Austin.

These models incorrectly predict failure for Black and Hispanic students 19% and 21% of the time, respectively, compared to false negative rates for white and Asian groups of 12% and 6%. At the same time, the models incorrectly predict success for white and Asian students 65% and 73% of the time, respectively, compared to false negative rates for Black and Hispanic students of 33% and 28%.

"Our findings reveal a troubling pattern--models that incorporate commonly used features to predict success for college students end up forecasting worse outcomes for racially minoritized groups and are often inaccurate," said co-author Hadis Anahideh, an assistant professor of industrial engineering at the University of Illinois Chicago. "This underscores the necessity of addressing inherent biases in predictive analytics in education settings."



    
    
    
        
        
    
         
             
         

        Credit: American Educational Research Association
  

The study used nationally representative data spanning 10 years from the U.S. Department of Education's National Center for Education Statistics, including 15,244 students.

Findings from the study also point to the potential value of using statistical techniques to mitigate bias, although there are still limitations.


																																						
    
     




																																			"While our research tested various bias-mitigation techniques, we found that no single approach fully eliminates disparities in prediction outcomes or accuracy across different fairness notions," said Anahideh.

Higher education institutions are increasingly turning to machine learning and artificial intelligence algorithms that predict student success to inform various decisions, including those related to admissions, budgeting, and student-success interventions. In recent years, there have been concerns raised that these predictive models may perpetuate social disparities.

"As colleges and universities become more data-informed, it is imperative that predictive models are designed with attention to their biases and potential consequences," said Gandara. "It is critical for institutional users to be aware of the historical discrimination reflected in the data and to not penalize groups that have been subjected to racialized social disadvantages."

The study's authors noted that the practical implications of the findings are significant but depend on how the predicted outcomes are used. If models are used to make college admissions decisions, admission may be denied to racially minoritized students if the models show that previous students of the same racial categories had lower success. Higher education observers have also warned that predictions could lead to educational tracking, encouraging Black and Hispanic students to pursue courses or majors that are perceived as less challenging.


																																			On the other hand, biased models may lead to greater support for disadvantaged students. By falsely predicting failure for racially minoritized students who succeed, the model may direct greater resources to those students. Even then, Gandara noted, practitioners must be careful not to produce deficit narratives about minoritized students, treating them as though they had a lower probability of success.

"Our findings point to the importance of institutions training end users on the potential for algorithmic bias," said Gandara. "Awareness can help users contextualize predictions for individual students and make more informed decisions."

She noted that policymakers might consider policies to monitor or evaluate the use of predictive analytics, including their design, bias in predicted outcomes, and applications.


																																																					
																				
																						More information:
												Inside the Black Box: Detecting and Mitigating Algorithmic Bias Across Racialized Groups in College Student-Success Prediction, AERA Open (2024). DOI: 10.1177/23328584241258741
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Swedish labor market consensus is far from the whole story, says researcher
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Twentieth century Swedish labor market policy was not solely shaped by inter-class cooperation, but also by tough conflicts. Industrial rationalization and investments in new technology were met with protests from workers. A new doctoral thesis reveals parallels between technological changes during 1920-1950 and the transition we face today with, for example, artificial intelligence and automation.



										      
																																	"The image of the twentieth-century Swedish labor market as exceptionally cooperative is false. Even after the Saltsjobaden Agreement of 1938, there were many conflicts between workers and employers, often fueled by technological change. These disputes influenced the shape of what we now know as the Swedish model," says Arvand Mirsafian, who recently defended his thesis in economic history.

In his thesis, Mirsafian examines how factory workers responded to the rationalization and restructuring of industry and the labor market during the period 1920-1950. More specifically, he describes how critical technological shifts affected members of the metalworkers' union, Metall, and how this in turn led to industrial action that shaped the Swedish labor market model.

Among other sources, the study is based on material in the archives of Metall, the Swedish Trade Union Confederation, local trade union branches and the newspapers of the labor movement. By doing so, Mirsafian was able to study how views of rationalization differed within the trade union movement, and how the internal debate influenced the institutional framework of labor market policy.

While there was a strong desire for cooperation between the labor market parties at central level, the reality was very different on the shop floor, where the workers viewed rationalization as a potential threat to their working conditions and autonomy. During this period, the metalworkers' protests became an important factor shaping the trade union movement's policies and industrial relations.


																																						
    
     




																																			"While the leaders of the trade union movement were aware that technological change might lead to more extensive cooperation with business owners, their members were convinced that employers were exploiting new technology to both keep wages down and increase productivity," says Mirsafian.

One significant event during the period was the metalworkers' strike of 1945, which in part at least was a response to rationalization. Over 120,000 metalworkers took industrial action. The strike resulted in both new collective agreements and new institutions to regulate the use of technology in industry and cooperation between the labor market parties, with the aim of ensuring that technological change would benefit both sides. The strike influenced the emergent economic policy of the trade union movement as a whole.

Mirsafian's research reveals parallels between technological changes during the interwar years and 1940s and the transition we face today with, for example, artificial intelligence and automation.

"Technological change has always meant a renegotiation of the balance of power in the labor market. The developments we are witnessing today are no exception. There is no such thing as politically neutral technology; it is shaped by various societal interests. History can give us a better understanding of how present-day society can manage the challenges posed by technological change," says Mirsafian.


																																																					
																				
																						More information:
												Mirsafian, Arvand. Workers and Technology: Trade Unionism, Rationalization, and Labour Market Policy in Sweden 1920-1950 (2024). uu.diva-portal.org/smash/record.jsf?pid=diva2%3A1851407&dswid=-4288
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Taylor Swift's impact on fans' body image attitudes is mostly positive, research shows
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Taylor Swift's past struggles with body image, disordered eating, and body objectification have had an overall positive influence on her fans' attitudes on these issues, a new study from University of Vermont (UVM) researchers finds.



										      
																																	The new research, published in journal Social Science & Medicine, analyzed the top 200 TikTok and Reddit posts--including over 8,300 online comments--about Taylor Swift, eating disorders, and body image to determine the impact of Swift's disclosures about her past eating disorder on her fans.

"Our findings suggest that fans who felt highly connected to Swift were influenced to positively change their behaviors or attitudes around eating or their body image because of Swift's disclosures and messages in her music," says Associate Prof. Lizzy Pope of UVM Nutrition and Food Sciences Department, a registered dietitian nutritionist.

"Fans seemed to take inspiration from the fact that Swift had recovered from disordered eating and subsequently appeared to be thriving," adds Kelsey Rose, a UVM Clinical Assistant Professor and registered dietitian nutritionist who specializes in eating disorder treatment.

Analyzing thousands of online comments, researchers identified several positive themes--the biggest being that fans saw Swift as a role model for eating disorder recovery and used Swift's story or her art to inspire their own recoveries.

Several Swift songs refer to disordered eating or body image pressures. Swift has also talked candidly about her struggles around disordered eating, body image, and body objectification in her 2020 film, "Miss Americana." These disclosures are unique in that they call into question societal norms that perpetuate diet culture which can be driven by celebrity culture, the researchers say.


																																						
    
     




																																			Swift's transparency helped to decrease the stigma around eating disorders among her fans, the researchers say. This is important because other research has shown that stigma-related shame can decrease help-seeking behaviors and negatively impact health outcomes.

However, despite Swift's overall positive effect, fans often continued to objectify Swift's body and researchers found conflicted discourse regarding Swift's artistic decision to display the word "fat" on a scale in her video for "Anti-Hero."

Even when fans were praising Swift, sometimes they would perpetuate harm around the societal idea of thinness. "Although in 'Miss Americana,' Swift says, 'I'm so sick of being objectified, and it's driven me to disordered eating,' the fans were still commenting on her body. Even if it was meant to be positive, fans would still comment, which means that they didn't completely internalize her message of 'please do not comment on people's bodies anymore,'" said Pope.

The authors found that even when fans meant to defend Swift, they often said things such as, "She's gained weight, she looks so happy and healthy now," objectifying her further.

Surrounded by students who idolize Swift and are vulnerable to diet culture, Pope and Rose were inspired to explore the influence of Swift's eating-related disclosures on her fans' relationships with disordered eating, their own bodies, and diet culture.


																																			The study results show that Swift's public disclosure of her own struggles with disordered eating and diet culture have empowered her fans, as well as illustrated the limitations of individual disclosures to address broader systemic issues like anti-fat bias. Importantly, fans of all body sizes self-identified in comments reflecting how Swift's honesty had helped them with their own relationships with food/body. Swift's Eras Tour currently has a cast of body-diverse dancers, challenging the idea that expert dancers only come in one body size, the researchers say.

The researchers are hopeful their research might encourage Swift and celebrities like her to use their influence on society.

"Taylor Swift can do more to change attitudes with a few sentences than we can do in our entire careers," said Pope. "So, it's important to study people that have that kind of impact. There is little doubt that if she chooses to be, Swift can be a powerful voice for health, wellness and more weight-inclusive practices that may move society closer to the idea of body liberation."


																																																					
																				
																						More information:
												Lizzy Pope et al, "It's All Just F*cking Impossible:" The Influence of Taylor Swift on Fans' Body Image, Disordered Eating, and Rejection of Diet Culture, Social Science & Medicine (2024). DOI: 10.1016/j.socscimed.2024.117100
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Student leadership development requires holistic approach, educators say
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Colleges and universities often highlight leadership development as a critical component of their curriculum--but there is no clear consensus on what constitutes effective leadership education. In a new paper, two educators from the University of Illinois Urbana-Champaign and John Carroll University provide a roadmap for training competent leaders, suggesting a comprehensive, practical approach for postsecondary institutions to follow.



										      
																																	The work is published in the Journal of Leadership Education.

"Our purpose was to discuss what it means to develop leaders and what a model for leadership education could look like, based on what we know about adult development and the needs of today's contemporary organizations. The goal is to help people in higher education think in a more organized way about what they want to accomplish and how they can set their programs up to get there," said David Rosch, associate professor in the Department of Agricultural Leadership, Education & Communications, part of the College of Agricultural, Consumer and Environmental Sciences (ACES) at Illinois.

Leadership education should encompass two dimensions: horizontal and vertical development. Both approaches are necessary and complement each other, Rosch said.

"Horizontal development is skill development. These are things you can train someone to do and competencies you can master. If you're going to be an effective leader, you need to know different aspects of conflict management and be able to decide which of these are most productive in a particular context," he stated.

Vertical development is about wisdom and maturity, being able to understand the world from a bigger perspective than just your own viewpoint and thinking about your responsibilities in a more global sense. It progresses in a continuum from thinking primarily about yourself, then considering one's group, and finally being able to consider the greater good.


																																						
    
     




																																			"You can have a good toolbox and know how to use your tools, but if you don't combine that with maturity and wisdom, you are still going to make poor decisions," Rosch stated. "On the other hand, if you don't have your toolbox of competencies, you might be able to understand the bigger perspective, but you won't know what to do about it. You need both horizontal and vertical skills to be an effective leader."

Rosch said most leadership education programs are good at providing horizontal skills but do not necessarily combine them with vertical skill development. He and co-author Scott Allen, associate professor of management in the Boler College of Business at JCU, provide a pathway to do so by outlining concepts and strategies that can be embedded in the coursework.

They base their suggestions on a popular model of adult learning that includes five pillars focusing on different dimensions:


	Cognitive learning--information processing and knowledge acquisition

	Behavioral learning--skill development

	Humanist learning--self-actualization and development of personal goals

	Constructivist learning--making meaning of one's experiences through critical reflection

	Social cognitive learning--how environment and culture shape understanding.



All five orientations must be integrated in order for horizontal and vertical leadership development to be successful, Rosch noted.


																																			Some examples of instructional elements to address these dimensions include a multiple choice exam (cognitive), role-playing as manager and employee (behavioral), writing an essay on how ethical leadership practices affect students' career goals (humanist), reflecting on an ethical dilemma they have faced (constructivist), and a guest lecture from an experienced manager (social cognitive).

"This model of learning has been around for 20 years, but it hasn't been consistently used in leadership education. Dr. Allen and I show the answers are available, we just need to apply them in a coherent way, so leadership development is not just a concept in a mission statement, but a mission-critical outcome of higher education," Rosch said.

"There are already great things going on across college campuses, but it's often done without clear guidelines. We're trying to provide people who design instructional curricula with a comprehensive checklist they can use to see what they might be missing. These principles can also be implemented for quality control and assessment to ensure effective leadership education," he concluded.


																																																					
																				
																						More information:
												David Michael Rosch et al, From mission statements to mission critical: a conceptual model for getting serious about student leader development, Journal of Leadership Education (2024). DOI: 10.1108/JOLE-01-2024-0003
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Report explores consumer attitudes toward US farm bill
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The general public has limited knowledge of the U.S. farm bill that politicians are debating on Capitol Hill, according to the June 2024 Consumer Food Insights (CFI) Report.



										      
																																	The survey-based report out of Purdue University's Center for Food Demand Analysis and Sustainability (CFDAS) assesses food spending, consumer satisfaction and values, support of agricultural and food policies, and trust in information sources. Purdue experts conducted and evaluated the survey, which included 1,200 consumers across the U.S

"Around one-third of American adults have never heard of the bill, while a similar proportion has heard of the bill but do not know what programs it supports," said the report's lead author, Joseph Balagtas, professor of agricultural economics at Purdue and director of CFDAS. "The farm bill encompasses hundreds of millions of dollars and touches every part of the food system."

New survey questions last month explored consumer attitudes toward the farm bill, which the CFI team broke down by self-reported political ideology: liberal, moderate or conservative. The survey asked respondents to rank six broad policy areas aligned with the CFI's sustainable food purchasing (SFP) index subindicators in order from most to least prioritized.

The results reveal some similarities and some differences between what consumers want in the farm bill and what they value in their own food consumption.


																																						
    
     




																																			"Our data show that consumers consistently rank taste, affordability and nutrition as the most important values when they shop for groceries. When we asked them to rank their priorities for the farm bill, affordability/economic sustainability and nutrition ranked high, as well," Balagtas said.

"But taste was not a consumer priority for the farm bill. And while consumers do not rank environmental sustainability as an important value for their own food shopping, they do rank it highly as a priority for the farm bill."
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Consumers may hold certain beliefs, like that the climate and the environment are important to address at the policy level, he said. But their individual purchasing behavior might not reflect the same sentiment as their decisions that are guided more by taste and affordability.

Two key components of the farm bill--farm subsidies and government spending on food and nutrition assistance--are heavily debated topics in the political world. Even so, most American adults (about 70%) support both farm subsidies (which include reduced crop insurance premiums, price support and conservation incentives) and food and nutrition assistance spending such as Supplemental Nutrition Assistance Program (SNAP) benefits.

"When breaking down the results by self-identified political ideology, we see that support is bipartisan," Balagtas said. "The majority of liberals, moderates and conservatives are in support of both farm subsidies and federal nutrition assistance."


																																			In the previous month, there were no major changes in food spending and inflation expectations or estimates. When sorting inflation expectations and estimates by political ideology from June 2022 to June 2024, however, differences arise.

Despite a downward trend in the consumer inflation estimates and expectations over time, those with liberal views have been more likely to estimate and predict a lower level of food inflation than moderate and conservative consumers. In June 2024, conservative consumers estimated that food prices had gone up almost twice as much as what liberal consumers estimate.

"Given that inflation is a common talking point in political discussions and can be a polarizing issue, it will be worth revisiting inflation expectations and monitoring food prices in the months after the upcoming 2024 U.S. presidential election," said Elijah Bryant, a survey research analyst at CFDAS and one of the co-authors of the report. "This may provide further insight into whether political leanings influence these estimates."
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Food insecurity rose slightly to 13% in June. The reported rate of SNAP has been higher on average among liberals (20%) compared to moderates (17%) and conservatives (13%), according to the last 30 months of data.

"The correlation between SNAP use and political leanings is in line with the degree of support these three groups show for government spending on food and nutrition assistance," Bryant said.


																																						
    
     




																																			The SFP index rose two points, to 72, from March 2024. Americans continue to score higher for taste, economics and security sustainability, and relatively low on social and environmental sustainability.

"We see some differences in food sustainability scores across political affiliations," Bryant said. "Liberals on average have higher SFP scores than moderates and conservatives, driven largely by higher scores in environmental, social and nutritional sustainability."

Eating a vegetarian or vegan diet is more common among liberal consumers. The rate of vegetarianism or veganism among this group is around twice as high as it is among moderate and conservative consumers.

Liberal consumers also report choosing unconventional food items more often than moderate and conservative consumers. Such items include cage-free eggs, plant-based proteins and organic foods.
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"However, when it comes to recycling and reducing waste, we see similarities among consumers of all political views," Bryant said.

"Understandably, we see some differences in what consumers believe about the food system based on their political leanings," Bryant added. This especially applies to the level of agreement with statements about the link between the food system and the environment.

A majority of liberal consumers believe eating less meat is better for the environment (70%) compared to only 31% of conservative consumers. Similarly, 71% of liberals think agriculture is a significant contributor to climate change relative to 29% of conservatives.

"However, most consumers agree that local food is better for the environment, regardless of political leanings," Bryant said.
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New hypothesis rethinks tech's impact on social interaction
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A new study published in Cyberpsychology, Behavior and Social Networking introduces a novel hypothesis that could reshape our understanding of how digital technologies affect human sociality and mental health.



										      
																					The "Disembodied Disconnect Hypothesis," proposed by researchers Giuseppe Riva, Brenda K. Wiederhold, and Fabrizia Mantovani, offers a nuanced perspective on the ongoing debate about the impact of digital technologies on mental health, particularly among youth.

Key points of the hypothesis include:


	Rather than fundamentally rewiring cognitive structures, digital platforms are altering the landscape of human sociality in significant ways.

	Online interactions lack crucial "we-mode" processes such as behavioral synchrony, shared attention, interbrain coupling, and emotional attunement, which are fundamental to interpersonal bonding and collective identity formation.

	This "disembodied disconnect" can exacerbate existing social inequalities and mental health issues, particularly for those already struggling with loneliness and social anxiety.

	While digital platforms offer new avenues for interaction, they may inadvertently create a divide between those who can effectively accrue social capital online and those who cannot.

	The researchers argue that this hypothesis provides a more nuanced understanding of the complex relationship between digital technology use and mental health outcomes, moving beyond simplistic narratives of technology as either wholly beneficial or detrimental.



This perspective has important implications for developing strategies to mitigate potential risks associated with digital technology use, particularly for vulnerable populations. The authors suggest focusing on cultivating rich personal relationships within face-to-face communities and investing in shared physical experiences to counterbalance the effects of disembodied digital interactions.


																														
																				
																						More information:
												Giuseppe Riva et al, The Disembodied Disconnect Hypothesis: How Online Interactions Undermine Neurobiological Foundations of Social Cohesion, Cyberpsychology, Behavior, and Social Networking (2024). DOI: 10.1089/cyber.2024.0334
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The Russian invasion of Ukraine and the consequent displacement of millions of people will have a significant impact on the country's long-term population structure. Researchers from the Austrian Academy of Sciences, IIASA, and the University of Vienna are forecasting a substantial population decline of 21-31% by 2052.



										      
																																	The latest edition of the European Demographic Data Sheet, which is published every two years by scientists from the Institute of Demography of the Austrian Academy of Sciences and the Wittgenstein Centre for Demography and Global Human Capital--a collaborative center of the Austrian Academy of Sciences (Vienna Institute of Demography), IIASA, and University of Vienna--reveals the long-term impact of the Russian war of aggression in Ukraine on population size and structure. Additionally, it examines and visualizes population trends in 45 European countries.

Largest migration flow in recent European history

The Russian invasion of Ukraine in February 2022 resulted in the largest population displacement in Europe since the period after World War II. By mid-2023, 5.9 million people, primarily women, had fled Ukraine, while an additional 5.1 million were displaced within the country.

"The war in Ukraine has triggered the largest migration flow in Europe since the expulsion of Germans from many countries after the Second World War," says Tomas Sobotka from the Institute of Demography at the Austrian Academy of Sciences in Vienna, one of the editors of the European Demographic Datasheet.

"This movement has dramatically accelerated the long-term trend of population decline and low birth rates in Ukraine, and it will have a lasting negative impact on the country's population structure and dynamics for many decades to come. The latest analyses also highlight the significant role migration will play in Ukraine's future demographic changes."


																																						
    
     




																																			The impact of migration on Ukraine's population

IIASA Population and Just Societies Program Director, Anne Goujon, a demographer and one of the primary authors of the study, collaborated with the European Commission Joint Research Centre to analyze the impact of four distinct migration scenarios on population projections until 2052.

"Exploring potential futures using 'what-if' scenarios with varying assumptions is necessary to provide policymakers with a nuanced picture of how migration could impact the future of the Ukrainian population. More importantly, this research can help to make informed decisions about the allocation of support in line with the country's needs," she explains.

In the most pessimistic scenario of "long war and low return," the population could shrink by 31%. Even in an optimistic scenario where Ukraine quickly recovers, a population decline of 21% is forecasted. These scenarios underscore that migration will be as pivotal as fertility and mortality for population dynamics in the Ukraine post-war period.

According to the researchers, the expected sharp population decline is accompanied by the challenges of an aging population and a shrinking work force, which will put further strain on the country's economy and social security systems.

Where are the Ukrainian refugees?

"In addition to Germany, many refugees have fled to nearby European countries, especially Poland and the Czech Republic, which historically had a low proportion of refugees in their population," notes Sobotka.

By mid-2023, 976 thousand Ukrainians had found refuge in neighboring Poland, and one million in Germany. In mid-2023, 349 thousand Ukrainian refugees were living in the Czech Republic, 213 thousand in the UK, 178 thousand in Spain, 165 thousand in Italy, and 161 thousand in Bulgaria. 100 thousand people from Ukraine have fled to Austria.

The countries with the relatively highest proportions of Ukrainian refugees in relation to their total population are Montenegro (6.8%), Moldova (4.3%), and the Czech Republic (3.2%), as well as the Baltic states of Estonia (2.8%), Lithuania (2.4%), and Latvia (2.3%). In Austria, the share is 1.1%.


																																																					
																				
																						More information:
												European Demographic Data Sheet: www.populationeurope.org/en/
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Rising water prices are forcing many households in the United States to choose between rationing water or risking shutoff by leaving bills unpaid. A study in Environmental Research Letters shows that government agencies and water utilities may be underestimating the true number of households at risk of losing affordable access to basic water service--and offers a solution.



										      
																																	"Water affordability is a growing problem and we need new tools to better address it," said senior study author Sarah Fletcher, an assistant professor of civil and environmental engineering in the Stanford Doerr School of Sustainability and School of Engineering. Aging water infrastructure, climate change, extreme droughts, and increasing costs tied to water quality maintenance all threaten to exacerbate the challenge, which disproportionately affects low-income households and communities of color.

"Applying the methods we demonstrated in this study could provide a better sense of how many households are currently struggling to pay their water bills," said Aniket Verma, a Ph.D. student in civil and environmental engineering, who co-led the study with Jennifer Skerker, also a Ph.D. student.

Accurate assessments of water affordability are important because they inform decisions about utility rates, assistance programs, and eligibility for government financing for infrastructure improvements. The U.S. Environmental Protection Agency, which sets limits for contaminants including dangerous "forever chemicals" in drinking water, considers affordability when evaluating the impact of new standards on water suppliers and when negotiating deadlines for wastewater treatment facilities to comply with regulations.


																																						
    
     




																																			Problems with the affordability ratio

Water utilities, non-governmental organizations, and regulators generally assess water affordability by looking at total monthly water bills as a portion of household income, or what experts call the "affordability ratio."

The method has faced growing criticism because affordability ratios fail to capture a given household's actual water needs, which depend on family size, appliance efficiency, and other factors. Furthermore, the affordability ratio is usually obtained as an average or snapshot in time of a census block or city, meaning the metric is not specific to individual households or necessarily accurate over the longer term.

"The traditional metric compares a household's water bill to the household's income as a way of trying to assess the household's ability to pay, but there are important nuances that this metric cannot capture and it's not granular enough in many cases," said Fletcher, who is also a fellow at the Stanford Woods Institute for the Environment.

The new Stanford research suggests metrics based on past payment behavior at the individual household level can provide a clearer view for water planners and regulators, policymakers, and non-governmental organizations.

Moving beyond the status quo

To explore new ways of evaluating water affordability, the Stanford researchers drew upon 13 years of water billing data for about 40,000 households in Santa Cruz, a small coastal city in California with a wide income distribution.

The researchers applied to this dataset a series of so-called delinquency metrics based on water bill payment patterns, similar to metrics used to assess housing and energy affordability. Unlike the standard water affordability ratio, these delinquency metrics are tied more to a household's day-to-day financial decisions.

"Delinquency metrics aim to gauge a given household's ability to pay based on how well that household has actually been able to pay in the past," said Skerker. "Our study is the first to compare potential delinquency metrics that might capture different aspects than the affordability ratio."

Fletcher and colleagues designed three delinquency metrics. The first is frequency, measuring how often, on average, a household falls behind on its water bill. The second metric is duration, capturing how long, on average, a household does not pay their bill. The third metric is severity, meaning how much water bill debt a household goes into when not paying the bill.

A new approach to ensuring water access

Intriguingly, the study revealed that census blocks with similar affordability ratios, which would ordinarily be lumped together, often displayed a wide range of delinquency behavior. This finding indicates that the widely used affordability ratio approach might gloss over subpopulations of households struggling to maintain access to water for drinking and sanitation, a fundamental human right.

Overall, the study suggests that delinquency metrics could reveal a lot more about water security in households than the standard approach.


																																																					
																				
																						More information:
												Jennifer B Skerker et al, Alternative household water affordability metrics using water bill delinquency behavior, Environmental Research Letters (2024). DOI: 10.1088/1748-9326/ad5609
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Advertisers systematically pay more to show online ads to women than to men, especially in highly developed nations, according to research from the Universidad Carlos III de Madrid (UC3M) and IMDEA Networks. This gender-based price discrimination in digital marketing, known as the "pink tax," contributes to increasing gender inequality, as women are charged more to access similar products and services.



										      
																																	This research, recently published in the journal EPJ Data Science, has led to the largest empirical study on the digital marketing pink tax (DMPT) conducted to date, according to the researchers.

Specifically, they analyzed data from over 4.5 million Facebook audience groups in 187 countries and 40 territories. Additionally, they employ a novel methodology using the advertising platform API of this social network to collect data on advertising costs for male and female audiences, providing a comprehensive global perspective.

"Unlike previous research, which mainly focused on the pink tax in consumer goods, this specifically examines gender-based price discrimination in online advertising, revealing a significant correlation between the digital marketing pink tax and a country's level of development," explains one of the study's authors, Amir Mehrjoo, a Ph.D. student at IMDEA Networks and UC3M.

"This suggests that economic progress does not necessarily equate to gender equality in the digital market and may even exacerbate existing biases," adds another author, Angel Cuevas, a researcher in the Department of Telematic Engineering at UC3M.

The study points to some possible explanations for the notable disparity in DMPT between developed and less developed countries. First, higher demand, as in developed countries, women may be the primary decision-makers for purchases (increasing demand and the cost of advertising targeting them). Second, the Human Development Index (HDI), which correlates with higher DMPT, suggests that economic development may exacerbate gender biases.

Third, cultural factors, because in less developed countries, traditional gender roles may reduce the focus on advertising targeting women. And fourth, regulatory issues, because developed countries have stricter regulations on gender discrimination in advertising, but their enforcement may be less effective in less developed countries.


																																						
    
     




																																			Country and sector differences

Middle Eastern and African countries with low HDI do not experience the digital marketing pink tax. "Possibly, the lower internet penetration rates and less developed digital advertising markets in these regions could contribute to this phenomenon.

"In less developed digital advertising markets, there may be fewer granular segmentation options available, including gender segmentation, which could reduce opportunities for price discrimination," says Mehrjoo.

The most affected sectors, where advertisers pay significantly more to target women, are hobbies (advertisers pay 64% more to target women in this category), style and fashion (the digital marketing pink tax is 53% higher for women), and travel (they pay 49% more to reach the female audience).

In the long term, the researchers hope that their work will encourage both advertisers and policymakers to take action, such as drafting and implementing stricter regulations and guidelines to prevent these discriminatory practices.

"Our understanding of the world is determined by the information we consume, much of which is filtered through algorithms that determine what we see on the Internet," notes another of the study's authors, Ruben Cuevas, also from the Department of Telematic Engineering at UC3M.

"These algorithms, although designed to optimize the user experience, may inadvertently perpetuate biases with significant social consequences. Our research highlights one of these biases, the digital marketing pink tax, demonstrating how seemingly neutral algorithms contribute to gender inequality," concludes Mehrjoo.


																																																					
																				
																						More information:
												Amir Mehrjoo et al, Online advertisement in a pink-colored market, EPJ Data Science (2024). DOI: 10.1140/epjds/s13688-024-00473-2
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Perceived warmth, competence predict callback decisions in meta-analysis of hiring experiments

										

    
        
            [image: Perceived warmth, competence predict callback decisions in meta-analysis of hiring experiments]
             
                The total number of studies, categories, and signals included in our meta-analysis, along with our statistical estimation strategy. The numbers indicate the total counts of studies, categories, and signals. The data sources are shown on the right-hand side: hiring managers made callback decisions based on resumes (in blue). Separately, we collected warmth and competence ratings on prolific, where participants (in red) only saw the respective signal (indicated in yellow). Our estimation strategy is visualized in the gray box in the bottom right corner: we used the averages of warmth and competence ratings to predict the callback percentage. Credit: Gallo et al., 2024, PLOS ONE, CC-BY 4.0 (creativecommons.org/licenses/by/4.0/)
            
        

    


Perceived warmth and competence predict the influence of race, gender and age on callback decisions, suggesting social perceptions might underlie such hiring bias. The meta-analysis of North American correspondence studies is published July 10, 2024 in the open-access journal PLOS ONE by Carina Hausladen from the California Institute of Technology and ETH Zurich, Marcos Gallo from the California Institute of Technology, and colleagues.



										      
																																	In the labor market, applicants from marginalized groups continue to face disparate treatment. To examine hiring bias, researchers use experimental studies known as correspondence studies, in which they present employers with sets of artificial resumes, identical except for one detail that may indicate identity. Researchers can then use callback decisions to identify patterns of discrimination.

Hausladen and colleagues examined the potential link between social perceptions of candidates and callback decisions, asking if different social perceptions associated with stereotypes of particular identities might explain observed differences in callback rates. They draw upon the social perception dimensions warmth (good intentions) and competence (capability to carry out one's intentions) to measure the major ways in which people categorize each other.

The researchers analyzed callback rates from 21 US and Canadian correspondence studies which varied either the applicants' names or attributes to signal identity (e.g., "Sarah Davis" may be perceived as a white female, while volunteering at a church may signal religious affiliation). Participants, selected to demographically resemble North American hiring managers, rated the applicants' characteristics on their perceived warmth and competence.

Analysis revealed that in studies where names were varied to signal race, gender, and age, warmth and competence ratings predicted callback differences between identities. The applicants' characteristics which experienced lower callback rates tended to be rated as less warm and competent, and the reverse was also true.


																																						
    
     




																																			One explanation might be that identity signals trigger specific warmth and competence perceptions according to stereotypes, which then influence callback decisions. However, for studies varying attributes to signal other categories (e.g. sexuality and disability), the influence of social perception on callbacks was inconsistent.

Social perceptions may vary across cultures, and the sample sizes of some correspondence studies were also fairly small, making it harder to draw broad conclusions from the study. The researchers encourage future research to include intersectional studies that expand and diversify the attributes measured.

The researchers aim to harness this link between perceived warmth and competence and callback rates to further understand hiring discrimination and even to correct biases in the Large Language Models increasingly used for evaluating resumes.


																																																					
																				
																						More information:
												Perceived warmth and competence predict callback rates in meta-analyzed North American labor market experiments, PLoS ONE (2024). DOI: 10.1371/journal.pone.0304723
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Those excited for holiday season are more likely to feel they come quicker, study shows

										

    
        
            [image: Holiday season already? Anticipation might make time seem to fly]
             
                Christmas or Ramadan might seem to come around more quickly each year, for people who pay more attention to time, are more forgetful of plans, and love a good holiday. Credit: geralt, Pixabay, CC0 (creativecommons.org/publicdomain/zero/1.0/)
            
        

    


Christmas or Ramadan might seem to come around more quickly each year, for people who pay more attention to time, are more forgetful of plans, and love a good holiday.



										      
																					A research team led by Ruth Ogden of Liverpool John Moores University, UK, and Saad Sabet Alatrany of Imam Ja'afar Al-Sadiq University, Iraq, published these findings in the open-access journal PLOS ONE on July 10, 2024. They suggest this could mean that someone's experience of time is shaped not only by what they've done, but what is left to do.

"Christmas seems to come quicker each year," is a staple of small talk. But the feeling that a holiday comes around faster could also mean that someone's sense of time is slightly distorted.

To find out how often people sense this phenomenon, and what shapes their perception of time, Ogden and colleagues conducted a survey of more than 1,000 people in the United Kingdom and more than 600 people in Iraq. They asked them if they believed Christmas or Ramadan came more quickly each year, and measured their memory function and attention to time as well as asking about age, gender, and social life.

The authors found 76% of people in the United Kingdom felt Christmas came quicker every year, and 70% of people in Iraq felt the same about Ramadan. For both cases, people were more likely to report this perceived acceleration if they enjoyed the holiday, and also for UK participants, if they reported better social lives.

In both Iraq and the UK, people were more likely to feel holidays came earlier if they thought about the passage of time more often, and if they were prone to prospective memory errors--such as forgetting to do a planned task. Perhaps surprisingly, age did not play a role in the perception.

While Ramadan and Christmas are very different holidays, and perceptions of time could certainly be influenced by marketing and other factors, the scientists suggest that our experience of time might be shaped both by our attention to its passage and by our plans for the future.


																														
																				
																						More information:
												Distortions to the passage of time for annual events: Exploring why Christmas and Ramadan feel like they come around more quickly each year, PLoS ONE (2024). DOI: 10.1371/journal.pone.0304660
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