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


      
        The influence of peptoid sequence on the mechanisms and kinetics of 2D assembly
        Two-dimensional (2D) materials have unique physical and chemical properties and potential for a wide variety of applications. Peptoids, a type of molecule, compose a class of sequence-defined polymers that mimic biological compounds and can self-assemble into 2D crystalline sheets with unusual properties, such as high chemical stability and the ability to repair themselves.

      

      
        A new blue: Mysterious origin of the ribbontail ray's electric blue spots revealed
        Researchers have discovered the unique nanostructures responsible for the electric blue spots of the bluespotted ribbontail ray (Taeniura lymma), with possible applications for developing chemical-free coloration. The team is also conducting ongoing research into the equally enigmatic blue coloration of the blue shark (Prionace glauca).

      

      
        A combination of multicore magnetic nanoparticles and chemotherapy drugs achieves greater efficacy against cancer cells
        The path to a cure for cancer is not unique, as the disease is an extremely complex process. Multiple factors are involved in the process of effectively eliminating a tumor and therefore, being able to have different strategies against cancer is key in this regard.
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                Graphical abstract. Credit: ACS Nano (2024). DOI: 10.1021/acsnano.3c10810
            
        

    


Two-dimensional (2D) materials have unique physical and chemical properties and potential for a wide variety of applications. Peptoids, a type of molecule, compose a class of sequence-defined polymers that mimic biological compounds and can self-assemble into 2D crystalline sheets with unusual properties, such as high chemical stability and the ability to repair themselves.



										      
																																	A study, published in ACS Nano, examines the effect of peptoid sequences on the mechanisms and kinetics of their 2D assembly on mica surfaces and how molecular interactions alter assembly kinetics.

2D materials have strong potential for a variety of applications in fields such as chemical sensing, catalysis, energy storage, and biomedicine. Therefore, significant efforts have been devoted to investigate the mechanisms and kinetics of their formation to realize their full potential.

The findings of this study suggest that sequence details, the location of charged groups, and interactions with the underlying substrate significantly affect the thermodynamic stability and assembly kinetics of these materials.

Revealing the relationship between peptoid sequence and mechanisms of their assembly, as well as the resulting structures, helps close critical knowledge gaps and opens doors for future studies into co-assembly with functional components.

There is intense interest in controlling synthesis routes of 2D materials because of the breadth of potential applications they have in a wide variety of fields. 2D assemblies of peptoids, which have structures similar to those of peptides, are one such class of materials.

In this study, researchers investigated the effect of peptoid sequences on the mechanisms and kinetics of 2D assembly on mica surfaces using in situ atomic force microscopy and time-resolved X-ray scattering. They explored three distinct peptoid sequences that were amphiphilic, have hydrophobic and hydrophilic blocks, and can self-assemble into 2D sheets.


																																						
    
     




																																			The study demonstrated that the assembly of these peptoid sequences on mica begins with aggregates being deposited and spreading into islands, crystallizing via well-known processes.

Results also demonstrated distinct characteristics of each peptoid sequence, as well as the significant differences that arise from interactions with the surface--the sequence that assembles most slowly in bulk solution and is the most soluble grows most rapidly on the mica surface and becomes the least soluble, exhibiting almost no detachment, meaning that once a growth unit attaches to the island edge, it is very unlikely to detach.

Overall, this study's findings indicate that sequence details, especially the location of charged groups, and interactions with the substrate can significantly alter thermodynamic stability and 2D assembly kinetics.


																																																					
																				
																						More information:
												Sakshi Yadav Schmid et al, Influence of Peptoid Sequence on the Mechanisms and Kinetics of 2D Assembly, ACS Nano (2024). DOI: 10.1021/acsnano.3c10810
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A new blue: Mysterious origin of the ribbontail ray's electric blue spots revealed
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                Bluespotted ribbontail ray. Credit: Morgan Bennet Smith
            
        

    


Researchers have discovered the unique nanostructures responsible for the electric blue spots of the bluespotted ribbontail ray (Taeniura lymma), with possible applications for developing chemical-free coloration. The team is also conducting ongoing research into the equally enigmatic blue coloration of the blue shark (Prionace glauca).



										      
																																	This research, titled "Ribbontail Stingray Skin Employs a Core-Shelf Photonic Glass Ultrastructure to Make Blue Structural Color," is published in Advanced Optical Materials .

Skin coloration plays a key role in organismal communication, providing life-critical visual clues that can warn, attract or camouflage. Bluespotted ribbontail rays possess striking electric blue spots on their skin. However, the biological processes that produced these electric blue spots were a mystery until now.

"If you see blue in nature, you can almost be sure that it's made by tissue nanostructures, not pigment," says Mason Dean, Associate Professor of Comparative Anatomy at City University of Hong Kong (CityU). "Understanding animal structural color is not just about optical physics but also the materials involved, how they're finely organized in the tissue, and how the color looks in the animal's environment. To draw all those pieces together, we assembled a great team of disciplines from multiple countries, ending up with a surprising and fun solution to the stingray color puzzle."

Structural colors are produced by extremely small structures that manipulate light, rather than as a product of chemical pigments.

"Blue colors are especially interesting because blue pigments are extremely rare, and nature often uses nanoscale structures to make blue," says Viktoriia Kamska, a postdoc studying natural coloration mechanisms at CityU. "We're particularly interested in ribbontail stingrays, because unlike most other structural colors, their blue color doesn't change when you look at them from different angles."


																																						
    
     




																																			The research team combined a variety of techniques to understand the skin architecture under different natural conditions.

"To understand the fine-scale architecture of the skin, we used microcomputed tomography (micro-CT), scanning electron microscopy (SEM), and transmission electron microscopy (TEM)," says Dr. Dean.

"We discovered that the blue color is produced by unique skin cells, with a stable 3D arrangement of nanoscale spheres containing reflecting nanocrystals (like pearls suspended in a bubble tea)," says Amar Surapaneni, a postdoc with Dean's group until recently, and now a visiting academic at Trinity College Dublin. "Because the size of the nanostructures and their spacing are a useful multiple of the wavelength of blue light, they tend to reflect blue wavelengths specifically."
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Interestingly, the team discovered that the unique "quasi-ordered" arrangement of the spheres helped to ensure the color remained unchanged at the viewing angle.

"And to clean up any extraneous colors, a thick layer of melanin underneath the color-producing cells absorbs all other colors, resulting in extremely bright blue skin," says Dr. Dean. "In the end, the two cell types are a great collaboration: the structural color cells hone in on the blue color, while the melanin pigment cells suppress other wavelengths, resulting in extremely bright blue skin."


																																			The team believes that this fascinating blue coloration is likely to provide camouflage benefits for the stingrays.

"In water, blue penetrates deeper than any other color, helping animals blend with their surroundings," says Dr. Dean. "Bright blue skin spots of stingrays do not change with viewing angle; therefore, they might have specific advantages in camouflage as the animal is swimming or quickly maneuvering with undulating wings."

The applications for this research currently being explored include bio-inspired pigment-less colored materials.

"We are pursuing collaborations with fellow researchers to develop flexible biomimetic structurally-colored systems inspired by the soft nature of stingray skin for safe, chemical-free colors in textiles, flexible displays, screens, and sensors," says Dr. Dean.

As well as their work on stingrays, Dr. Kamska and her team are also investigating the blue coloration of other rays and sharks, including the blue shark.

"Despite the name 'blue shark' and its ecological aspects being well studied, no one still knows how the blue color is produced on its skin," says Dr. Kamska. "Preliminary results demonstrate that this coloration mechanism is different from the stingray's--but just like the stingray, we need to try different combinations of fine imaging tools and address multiple related disciplines in optics, material, and biological science."

There is also a forthcoming article in Frontiers in Cell and Developmental Biology, titled "Intermediate filaments spatially organize intracellular nanostructures to produce the bright structural blue of ribbontail stingrays across ontogeny."

This research is being presented at the Society for Experimental Biology Annual Conference in Prague from 2-5 July 2024.


																																																					
																				
																						More information:
												Venkata A. Surapaneni et al, Ribbontail Stingray Skin Employs a Core-Shell Photonic Glass Ultrastructure to Make Blue Structural Color, Advanced Optical Materials (2024). DOI: 10.1002/adom.202301909
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                The combination of magnetic field nanoparticles and chemotherapy drugs achieves greater efficacy against cancer cells. Credit: Journal of Colloid and Interface Science (2024). DOI: 10.1016/j.jcis.2024.05.046
            
        

    


The path to a cure for cancer is not unique, as the disease is an extremely complex process. Multiple factors are involved in the process of effectively eliminating a tumor and therefore, being able to have different strategies against cancer is key in this regard.



										      
																																	In a recent study, researchers at "IMDEA Nanociencia" institute propose the use of multicore magnetic nanoparticles, a new type for which hardly any studies have been carried out on their efficacy against cancer in physiological environments. Specifically, their study analyzes the effects of multinucleus nanoparticles on various cancer cell lines.

Multicore nanoparticles are aggregates of smaller nanoparticles. The selection of these multicore nanoparticles has been made based on the fact that they are among the most heated in magnetic hyperthermia processes.

In a process of magnetic hyperthermia, the magnetic material--in this case the nanoparticles--is subjected to an alternating magnetic field that raises its temperature in a controlled way. Hypothetically, if these particles were found in the environment of a tumor, they would heat the cells of the tumor above their critical temperature, causing the death of the cancer cells and deactivating the tumor.

Currently, magnetic hyperthermia is found in clinical trials in a few hospitals around the world. Therefore, research is key so that alternative treatments can reach patients and be used in all types of tumors.

In their work, researchers have studied the efficacy of two distinct nanoparticle morphologies in reducing the viability of cancer cell lines. Further, they have added two types of anti-cancer molecules to the surface of the nanoparticles to enhance the effect: a chemotherapy drug and microRNAs. MicroRNAs are small molecules of ribonucleic acid (RNA), which in this case act as tumor suppressors.


																																						
    
     




																																			The modified nanoparticles have been internalized by commercial cell lines of various types of cancer: pancreatic, uvea, lung, colon and breast. The use of these cell lines gives scientists anywhere in the world the possibility of comparing the results of different experiments on the same cells, under reproducible conditions.

The study of the viability of tumor cells is very exhaustive and all possible combinations have been compared: unmodified nanoparticles; modified by adding either a chemotherapy drug, or by adding microRNAs; or both. And all of the above possibilities have been studied under the effect of hyperthermia heating.

The results showed that the combination of the three therapies, anticancer drugs, gene regulation by microRNAs and magnetic hyperthermia, gave the best results. Cell viability is generally more compromised when the effects of the two therapies are added together. The study, recently published in the Journal of Colloid and Interface Science, exposes all the details of this exhaustive work.

The binding of anti-cancer molecules to magnetic nanoparticles is very pertinent. Mainly, the anti-cancer action of the molecules themselves is reinforced by heating by magnetic hyperthermia.


																																			In addition, nanoparticles serve as a vehicle to deliver microRNAs where they are convenient, since they are not soluble in water and need a means of transport to the cell. The release of drugs that are linked to nanoparticles is slower, because their half-life is longer, and therefore there is greater control over the process. The dose administered to the patient would also be reduced, reducing side effects after chemotherapy treatment.

In a disease as complex as cancer, the solutions are therefore also complex. There is no single treatment for a complete cure, but there is the possibility of addressing an effective treatment for each type of tumor and person from different aspects of personalized medicine and nanomedicine.

Currently, the application of nanoparticles against cancer is not widespread in clinical practice for several reasons. Intratumoral administration of the nanoparticles is needed, which will remain in the body after treatment; and there are still no studies of its long-term behavior.

On the positive side, hyperthermia treatment with nanoparticles is a method of "physical action," for which it is more difficult to generate resistance--as is the case with some chemotherapy treatments--and is also transferable to other types of tumors. Cancer treatments based on personalized nanomedicine using nanoparticles are very promising, because they deliver drugs or therapeutic heat directly into cancer cells, having a very precise effect.


																																																					
																				
																						More information:
												David Garcia-Soriano et al, Multicore iron oxide nanoparticles for magnetic hyperthermia and combination therapy against cancer cells, Journal of Colloid and Interface Science (2024). DOI: 10.1016/j.jcis.2024.05.046
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        Physicists develop method to detect single-atom defects in semiconductors
        One of the challenges of cramming smarter and more powerful electronics into ever-shrinking devices is developing the tools and techniques to analyze the materials that make them up with increasingly intimate precision.

      

      
        Searching for dark matter with the coldest quantum detectors in the world
        One of the greatest mysteries of science could be one step closer to being solved. Approximately 80% of the matter in the universe is dark, meaning that it cannot be seen. In fact, dark matter is passing through us constantly--possibly at a rate of trillions of particles per second.

      

      
        New theory reveals fracture mechanism in soft materials
        A new theory has finally deciphered the physical mechanisms of fracture in soft materials. This discovery could soon lead to new, defect-free materials that are more resistant and durable as well as environmentally friendly. The article "Elastic instability behind brittle fracture" was recently published by Physical Review Letters.
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One of the challenges of cramming smarter and more powerful electronics into ever-shrinking devices is developing the tools and techniques to analyze the materials that make them up with increasingly intimate precision.



										      
																																	Physicists at Michigan State University have taken a long-awaited step on that front with an approach that combines high-resolution microscopy with ultrafast lasers.

The technique, described in the journal Nature Photonics, enables researchers to spot misfit atoms in semiconductors with unparalleled precision. Semiconductor physics labels these atoms as "defects," which sounds negative, but they're usually added to materials on purpose and are critically important to the performance of semiconductors in today's--and tomorrow's--devices.

"This is particularly relevant for components with nanoscale structures," said Tyler Cocker, the Jerry Cowen Endowed Chair in Experimental Physics and leader of the new study.

That includes things like computer chips, which routinely make use of semiconductors with nanoscale features. And researchers are working to take nanoscale architecture to an extreme by engineering materials that are a single atom thick.

"These nanoscopic materials are the future of semiconductors," said Cocker, who also leads the Ultrafast Terahertz Nanoscopy Laboratory in the Department of Physics and Astronomy at MSU. "When you have nanoscale electronics, it's really important to make sure that electrons can move the way you want them to."

Defects play a big part in that electron motion, which is why scientists like Cocker are keen to learn precisely where they are located and how they behave. Cocker's peers have been excited to learn that his team's new technique will let them easily obtain that information.


																																						
    
     




																																			"One of my colleagues said, 'I hope you went out and celebrated,'" Cocker said.

Vedran Jelic, who spearheaded the project as a postdoctoral researcher in Cocker's group and is now with the National Research Council Canada, is the new report's first author. The research team also included doctoral students Stefanie Adams, Eve Ammerman and Mohamed Hassan, as well as undergraduate researcher Kaedon Cleland-Host.

Cocker added that the technique is straightforward to implement with the right equipment and his team is already applying it to atomically thin materials like graphene nanoribbons.

"We've got a number of open projects where we're using the technique with more materials and more exotic materials," Cocker said. "We're basically folding it into everything we do and using it as a standard technique."
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                Doctoral students Mohamed Hassan and Stefanie Adams inspect an optics table to tune the laser light used in the Michigan State University team's new technique. Credit: Matt Davenport/MSU College of Natural Science
            
        

    



A light (almost) touch

There are already tools, notably scanning tunneling microscopes or STMs, that can help scientists spot single-atom defects.

Unlike the microscopes many folks would recognize from high school science classes, STMs don't use lenses and light bulbs to magnify objects. Rather, STMs scan a sample's surface using an atomically sharp tip, almost like the stylus on a record player.

But the STM tip doesn't touch the sample's surface, it just gets close enough so that electrons can jump, or tunnel, between the tip and the sample.


																																			STMs record how many electrons jump and where they jump from, along with other information, to provide atomic scale information about samples (thus, why Cocker's lab refers to this as nanoscopy instead of microscopy).

But STM data alone isn't always sufficient to clearly resolve defects within a sample, especially in gallium arsenide, an important semiconductor material that's found in radar systems, high-efficiency solar cells and modern telecommunication devices.

For their latest publication, Cocker and his team focused on gallium arsenide samples that were intentionally infused with silicon defect atoms to tune how electrons move through the semiconductor.

"The silicon atom basically looks like a deep pothole to the electrons," Cocker said.

Although theorists have been studying this type of defect for decades, experimentalists have not been able to detect these single atoms directly, until now. Cocker and his team's new technique still uses an STM, but the researchers also shine laser pulses right at the STM's tip.
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                Tyler Cocker (left), the Jerry Cowen Endowed Chair in Experimental Physics at Michigan State University, along with doctoral students Stefanie Adams and Mohamed Hassan in the Ultrafast Terahertz Nanoscopy Laboratory. Credit: Matt Davenport/MSU College of Natural Science
            
        

    



These pulses consist of light waves with terahertz frequencies, meaning they jiggle up and down a trillion times per second. Recently, theorists had shown this is the same frequency that silicon atom defects should jiggle back and forth with inside a gallium arsenide sample.

By coupling STM and terahertz light, the MSU team created a probe that has an unparalleled sensitivity for the defects.


																																						
    
     




																																			When the STM tip came to a silicon defect on the gallium arsenide's surface, a sudden, intense signal appeared in the team's measurement data. When the researchers moved the tip an atom away from the defect, the signal disappeared.

"Here was this defect that people have been hunting for over forty years, and we could see it ringing like a bell," Cocker said.

"At first, it was hard to believe because it's so distinct," he continued. "We had to measure it in every which way to be certain that this was real."

Once they were convinced the signal was real, however, it was easy to explain thanks to the years of theory work devoted to the subject.

"When you discover something like this, it's really helpful when there is already decades of theoretical research thoroughly characterizing it," said Jelic, who, along with Cocker, is also a corresponding author on the new paper.

Although Cocker's lab is at the forefront of this field, there are groups around the world currently combining STMs and terahertz light. There are also a variety of other materials that could benefit from this technique for applications beyond detecting defects.

Now that his team has shared its approach with the community, Cocker is excited to see what other discoveries await.


																																																					
																				
																						More information:
												Atomic-scale terahertz time-domain spectroscopy, Nature Photonics (2024). DOI: 10.1038/s41566-024-01467-2
																						
																						

																					

                               											
																					
                              										                                        
										
										
											 
												Citation:
												Physicists develop method to detect single-atom defects in semiconductors (2024, July 4)
												retrieved 4 July 2024
												from https://phys.org/news/2024-07-physicists-method-atom-defects-semiconductors.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-physicists-method-atom-defects-semiconductors.html



	
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Searching for dark matter with the coldest quantum detectors in the world
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                The experiment is at about a 10000th of a degree above absolute zero in a special refrigerator ; Dr. Autti (right). Credit: Lancaster University
            
        

    


One of the greatest mysteries of science could be one step closer to being solved. Approximately 80% of the matter in the universe is dark, meaning that it cannot be seen. In fact, dark matter is passing through us constantly--possibly at a rate of trillions of particles per second.



										      
																																	We know it exists because we can see the effects of its gravity, but experiments to date have so far failed to detect it.

Taking advantage of the most advanced quantum technologies, scientists from Lancaster University, the University of Oxford, and Royal Holloway, University of London are building the most sensitive dark matter detectors to date.

Their public exhibit entitled "A Quantum View of the Invisible Universe" is showcased at this year's Royal Society's flagship Summer Science Exhibition from 2-7 July 2024. Related research is also published in the Journal of Low Temperature Physics.

The researchers include Dr. Michael Thompson, Professor Edward Laird, Dr. Dmitry Zmeev and Dr. Samuli Autti from Lancaster, Professor Jocelyn Monroe from Oxford and Professor Andrew Casey from RHUL.

EPSRC Fellow Dr. Autti said, "We are using quantum technologies at ultra-low temperatures to build the most sensitive detectors to date. The goal is to observe this mysterious matter directly in the laboratory and solve one of the greatest enigmas in science."

There is indirect observational evidence of the typical dark matter density in the galaxy, but the mass of the constituent particles and their possible interactions with ordinary atoms are unknown.

Particle physics theory suggests two likely dark matter candidates: new particles with interactions so weak we haven't observed them yet, and, very light wave-like particles termed axions. The team are building two experiments, one to search for each.


																																						
    
     




																																			Of the two candidates, new particles with ultra-weak interactions could be detected through their collisions with ordinary matter. However, whether these collisions can be identified in an experiment depends on the mass of the dark matter being searched for. Most searches so far would be able to detect dark matter particles weighing between five and 1,000 times more than a hydrogen atom, but it is possible that much lighter dark matter candidates may have been missed.

The Quantum Enhanced Superfluid Technologies for Dark Matter and Cosmology (QUEST-DMC) team aims to reach world-leading sensitivity to collisions with dark matter candidates with mass between 0.01 to a few hydrogen atoms. To achieve this, the detector is made of superfluid helium-3, cooled into a macroscopic quantum state and instrumented with superconducting quantum amplifiers. Combining these two quantum technologies creates the sensitivity to measure extremely weak signatures of dark matter collisions.

By contrast, if dark matter is made from axions, they will be extremely light--more than a billion times lighter than a hydrogen atom--but correspondingly more abundant. Scientists would not be able to detect collisions with axions, but they can search instead for another signature--an electrical signal that results when axions decay in a magnetic field.

This effect can only be measured using an exquisitely sensitive amplifier that works at the highest precision allowed by quantum mechanics. The Quantum Sensors for the Hidden Sector (QSHS) team is therefore developing a new class of quantum amplifier that is perfectly suited to search for an axion signal.


																																			The stand at this year's exhibition will enable visitors to observe the unseeable with imaginative hands-on exhibits for all ages.

Demonstrating how we infer dark matter from observing galaxies, there will be a gyroscope-in-a-box that moves in surprising ways due to the unseen angular momentum. There will also be glass marbles that are transparent in liquid, showing how invisible masses may be observed using clever experimentation.

A light-up dilution refrigerator will demonstrate how the team achieve ultra-low temperatures, and a model dark matter particle collision detector will show how our universe would behave if dark matter behaved like normal matter.

Visitors can then search for dark matter with a model axion detector by scanning the frequency of a radio receiver, and they can also create their own parametric amplifier using a pendulum.

Cosmologist Carlos Frenk, Fellow of the Royal Society and Chair of the Public Engagement Committee, said, "Science is vital in helping us understand the world we live in--past, present and future. I urge visitors of all ages to come along with an open mind, curiosity and enthusiasm and celebrate incredible scientific achievements that are benefiting us all."


																																																					
																				
																						More information:
												S. Autti et al, QUEST-DMC: Background Modelling and Resulting Heat Deposit for a Superfluid Helium-3 Bolometer, Journal of Low Temperature Physics (2024). DOI: 10.1007/s10909-024-03142-w
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New theory reveals fracture mechanism in soft materials
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                Schematic representation of the considered surface instability showing the reference and the actual configurations, while also detailing the nature of the boundary conditions. Credit: Physical Review Letters (2024). DOI: 10.1103/PhysRevLett.132.248202
            
        

    


A new theory has finally deciphered the physical mechanisms of fracture in soft materials. This discovery could soon lead to new, defect-free materials that are more resistant and durable as well as environmentally friendly. The article "Elastic instability behind brittle fracture" was recently published by Physical Review Letters.



										      
																					"We have revealed that fracture propagates from the free surface of the material, starting from an elastic instability that breaks the symmetry of the object. Then, the rupture drastically extends with an intricate network of cracks spreading like a turbulence phenomenon similar to what we observe in fluids, like during vortex formation," explains Pasquale Ciarletta from the MOX Laboratory, Department of Mathematics at Politecnico di Milano.

This discovery stimulates significant applications in various technological sectors. For instance, in the production of micro and nano devices, where materials need to be extremely resistant and defect-free.

Understanding how cracks form can lead to designing more robust and durable materials.

In the consumer electronics field, this could lead to the creation of devices such as smartphones, tablets, and laptops with screens that better withstand shocks and drops, thus reducing the frequency of repairs and replacements. In the medical sector, implantable devices like pacemakers and prostheses could benefit from safer and longer-lasting materials, critically improving patient health. In the aerospace industry, understanding and preventing material fractures can lead to more robust and reliable structures, reducing the risks associated with space and air travel.

"The results of this research not only pave the way for future studies aimed at developing materials with unprecedented mechanical properties but also have a positive environmental impact by reducing the need for frequent product replacements and decreasing waste. This can contribute to more sustainable production and more efficient use of natural resources," concludes Davide Riccobelli from the Department of Mathematics at Politecnico di Milano.

The study was conducted by an international team of researchers, led at Politecnico di Milano by Riccobelli and Ciarletta, in collaboration with Sorbonne Universite, Ecole Polytechnique, and ESPCI in Paris, demonstrating that international collaborations continue to play a crucial role in pushing the boundaries of materials science.


																														
																				
																						More information:
												D. Riccobelli et al, Elastic Instability behind Brittle Fracture, Physical Review Letters (2024). DOI: 10.1103/PhysRevLett.132.248202. On arXiv: DOI: 10.48550/arxiv.2311.17372
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                SpaceCAL 3D printer on VSS Unity, awaiting launch on June 8, 2024. Credit: Virgin Galactic
            
        

    


Imagine a crew of astronauts headed to Mars. About 140 million miles away from Earth, they discover their spacecraft has a cracked O-ring. But instead of relying on a dwindling cache of spare parts, what if they could simply fabricate any part they needed on demand?



										      
																																	A team of Berkeley researchers, led by Ph.D. student Taylor Waddell, may have taken a giant leap toward making this option a reality. On June 8, they sent their 3D printing technology to space for the first time as part of the Virgin Galactic 07 mission.

Their next-generation microgravity printer--dubbed SpaceCAL--spent 140 seconds in suborbital space while aboard the VSS Unity space plane. In that short time span, it autonomously printed and post-processed a total of four test parts, including space shuttles and benchy figurines from a liquid plastic called PEGDA.

"SpaceCAL performed well under microgravity conditions in past tests aboard parabolic flights, but it still had something to prove," said Waddell. "This latest mission ... allowed us to validate the readiness of this 3D printing technology for space travel."

He added, "We hope that someday it may be used to manufacture everything from parts and tools for spacecraft to new contact lenses and dental crowns for crew members."

3D printing, also known as additive manufacturing, has evolved considerably since it was first patented in the 1980s. Hayden Taylor, associate professor of mechanical engineering, led a team of UC Berkeley and Lawrence Livermore National Laboratory (LLNL) researchers that invented Computed Axial Lithography (CAL) technology in 2017.

This new type of additive manufacturing, which uses light to shape solid objects out of a viscous liquid, expanded the range of printable geometries and significantly increased the speed at which 3D parts could be printed. And it functioned well in microgravity conditions, opening the door to applications related to space exploration.

CAL technology is also what brought Waddell to Berkeley to pursue his Ph.D. in mechanical engineering. As an undergraduate at the University of Wisconsin, Madison, and a Pathways Engineer at NASA, Waddell became captivated by 3D printing--from its seemingly magical ability to transform an idea into a physical form, to its affordability and accessibility.

Upon learning about CAL, he reached out to Taylor and soon found himself at Berkeley. There, he spent countless hours in Taylor's lab, working with other student researchers on new ways to leverage this technology for the greater good.


																																						
    
     




																																			Reaching new heights

CAL stands apart from other 3D printing technologies because of its incredible speed--creating parts in as little as 20 seconds--and efficiency. By enabling astronauts to print parts quickly in an emergency and on demand, CAL potentially eliminates the need to bring thousands of spare parts on long-duration space missions.

"You can reduce that upmass, make these missions go faster and reduce risk by bringing manufacturing technologies with you," said Waddell.

In addition, CAL's unique ability to print well in microgravity conditions allows engineers to explore the limits of 3D printing from space.

"With CAL, we were able to demonstrate--first on those zero-G[ravity] missions and now on this spaceflight--that we can print parts in microgravity that are not possible on Earth," said Waddell.

To date, CAL has shown that it can successfully print with more than 60 different materials on Earth, such as silicons, glass composites and biomaterials. According to Waddell, this versatility could come in handy for both the cabin and the crew.

"So, with the cabin, if your spacecraft is breaking down, you can print O-rings or mechanical mounts or even tools," he said. "But CAL is also capable of repairing the crew. We can print dental replacements, skin grafts or lenses, or things personalized in emergency medicine for astronauts, which is very important in these missions, too."

Someday, CAL may be used to print even more sophisticated parts, such as human organs. LLNL has received a grant from NASA to test this technology on the International Space Station.


																																			"They're going to basically do bioprinting on the Space Station," said Waddell. "And the long, long-term goal is to print organs up in space with CAL, then bring them back down to Earth."

Next, Waddell and his colleagues hope to begin work with NASA on developing and validating a single object that could support crew health and wellness, like a dental crown for an astronaut or a surgical wound closure tool.

"These experiments are really focused on pushing technology for the betterment of everyone," said Waddell. "Even though it's for space, there are always tons of ways it can benefit people back here on Earth."

It's also the type of technology that the Berkeley Space Center envisions being developed at its new 36-acre campus currently under development. The Berkeley Space Center will be a home for innovation and entrepreneurship, bringing together technologies developed by NASA and UC Berkeley, and commercialized through private industry.

"Imagine a place where private companies can take inventions like those created by Taylor Waddell and make it possible for these important discoveries to break out of the lab and into the public realm," said Darek DeFreece, a regent emeritus of the University of California and the head of UC Berkeley's efforts to develop the Berkeley Space Center. "We were cheering as we watched the historic Virgin Galactic 07 flight."


																																						
    
     




																																			A collaborative effort

In many ways, the June 8 space mission was a culmination of years of research by all the students in Hayden Taylor's nanoscale manufacturing lab. Together, they are pushing the boundaries of a relatively new technology to see what is possible.

"This project is built on a team of many, many people," said Waddell, including student researchers Dillon Balk, Skyler Chan, Sean Chu, Brian Chung, Ameera Elgonemy, Jacob Gottesman, Anthony Moody, Jake Nickel, Dylan Potter, Austin Portinause, Anusri Sreenath and Audrey Young.

He also credits his advisor for providing critical support and the opportunity to take an active role in the evolution of CAL technology.

"Hayden is one of the best PIs out there. He gives me the responsibility to choose where I want to push this research," said Waddell. "With his last three SpaceCAL missions, he lets me lead them, from deciding who to hire and what we want to research to planning the whole trip. He really lets me be where I'm most passionate and use him as the resource to make that happen."

Virgin Galactic played a pivotal role in taking this project to the next level. "The team at Virgin Galactic helped us each step of the way, especially during the week preparing for the rocket launch," said Waddell.

"There were a lot of excellent engineers and passionate people who wanted to make sure that we were successful."
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A concentrated beam of particles and photons could push us to Proxima Centauri
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                Depiction of the diffraction issues with particle a photon beams, and how a "self-guided" combined beam keeps providing pushing power even to probes that are far away. Credit: Limbach & Hara
            
        

    


Getting to Proxima Centauri b will take a lot of new technologies, but there are increasingly exciting reasons to do so. Both public and private efforts have started seriously looking at ways to make it happen, but so far, there has been one significant roadblock to the journey--propulsion.



										      
																																	To solve that problem, Christopher Limbach, now a professor at the University of Michigan, is working on a novel type of beamed propulsion that utilizes both a particle beam and a laser to overcome that technology's biggest weakness.

Let's first look at why conventional propulsion systems wouldn't work to get a craft to Proxima b. Conventional rockets are out of the question, as their fuel is too heavy and burns up too quickly to get a probe anywhere near the speed it would need to reach Proxima b. Conventional solar sails also fail because once they are far enough away from the sun, only a minimum push is applied to them.

Other non-conventional solutions could work, such as nuclear propulsion or ion drives. However, they fall victim to the tyranny of the rocket equation--since they have to carry their fuel, they have to carry more mass to go faster, thereby eliminating much of that benefit.

That leaves beamed propulsion--essentially creating a giant beam in space that continues to push on a spacecraft with a collector on it, which can continue to push the entirety of the time the spacecraft is on its way to its destination. Typically, there are two types of beams used in these systems--particle beams and light beams. However, each has a weakness--diffraction.

Both light and particle beams tend to spread out over long distances, making them much less effective at focusing on a single small object that might be light years away. Even lasers, if allowed to point far away, eventually scatter into unusable light. However, there is a way around this.


																																						
    
     




																																			Recently, optics research has developed a way of combining particle and laser beams that all but eliminates diffraction and beam spreading when both are used simultaneously. This would allow a beamed propulsion system to continue concentrating its beam on exactly the right place without slowly losing its pushing force as the probe gets further away.

Dr. Limbach used this underlying technology to develop what he calls PROCSIMA, a novel propulsion method that used a coherent combined particle and laser beamed propulsion system.



    
    
    
        
        
    
         
             
         

        Fraser explains Breakthrough Starshot, a mission that could potentially utilize the PROCSIMA system.
  

Calculations by Dr. Limbach and his collaborator, Dr. Ken Hara, now a professor at Stanford, show that making a coherent beam that can effectively last to Proxima b while only diffracting out to about 10m is possible, at least in theory.

According to their calculations, a 5g probe like the one that the Breakthrough Initiatives project is working on could be pushed up to 10% of the speed of light, allowing it to reach Proxima b in 43 years.

Alternatively, they also calculated that a much larger probe of around 1kg could reach the system in around 57 years. That would allow for a much more exciting payload, even if the probe would zoom through the Proxima Centauri system at a significant fraction of the speed of light.

There is still some work to be done, including developing things like cold atom particle sources and improving the functionality of the beam systems.

However, so far, the project hasn't been supported by another grant, though Dr. Limbach's lab at UM continues to work on similar ideas, such as a nanoNewton propulsion system. Development continues on a star shot method to eventually get a probe to another star, and it seems like, for better or worse, beamed propulsion is the way we will get there.
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Researchers synthesize garnet-rich lunar rock to study moon's mantle
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                Schematic representation of the moon's interior featuring a garnet-rich lunar mantle atop the core-mantle-boundary, and a picture of the synthetic lunar mantle aggregate investigated in this study. Credit: Geodynamics Research Center, Ehime University
            
        

    


Our present-day moon has an interior structure containing a central metallic core, overlain by a mantle comprised of minerals such as olivine and pyroxene (e.g. Ol+Px mantle) underneath a shell of crust. Such a picture of the moon's interior has been formed from analyses of returning lunar samples and records of deep seismic events collected during missions to the moon.



										      
																					Despite the wealth of literature, there is still a longstanding debate as to the existence of garnet (Gt) within the deeper part of the lunar mantle. Reflecting upon the existence of garnet, the pivotal question first posited 50 years ago has remained unanswered: are laboratory measured sound velocities in realistic lunar aggregates containing garnet compatible with the seismic profiles of the deep lunar interior?

To provide answers to this question, Ehime's researchers first synthesized garnet-rich lunar rock assemblages (Ol+Px+Gt sample) at high pressures and high temperatures using the multi-anvil press apparatus "ORANGE-2000" at the Geodynamics Research Center.

The findings are published in the journal Earth and Planetary Science Letters.

These samples were then transported to SPring-8, the Large-scale Synchrotron Radiation Facility, located in Hyogo Prefecture, where experiments were carried out at the high pressure and high temperature beamline BL04B1. Here the researchers subjected the lunar rock assemblage to pressure and temperature conditions similar to those of the moon's deep interior while they measured the propagation speed of sound waves in the lunar rock assemblage.

Combining the results of their experiment with a modeling component, the researchers concluded that the sound velocities in lunar assemblages containing large amounts of garnet were compatible with the seismic and density profiles of the moon's deep interior, between depths of 740-1,260 km.

Furthermore, they found that rock assemblages containing little to no garnet are unlikely to explain the observed seismic velocities and densities of the lunar mantle at those depths.

These intriguing results have significant implications for the moon and its interior dynamics, including its composition and formation, the interior temperature, as well as implications for the lunar core and the now defunct lunar dynamo.


																														
																				
																						More information:
												Marisa C. Wood et al, Sound velocities in lunar mantle aggregates at simultaneous high pressures and temperatures: Implications for the presence of garnet in the deep lunar interior, Earth and Planetary Science Letters (2024). DOI: 10.1016/j.epsl.2024.118792
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Experimental bermudagrasses show varied drought response
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In a new study, researchers at Oklahoma State University have unveiled significant variations in drought response among advanced turf-type Bermudagrass experimental genotypes. The study aimed to evaluate the drought tolerance of various Bermudagrass genotypes under controlled conditions. The results revealed substantial differences in the ability of these genotypes to withstand prolonged periods of water scarcity, providing valuable insights for turfgrass breeders, landscapers, and environmental managers.



										      
																																	There are more than 31 million acres of irrigated turfgrass, making it the largest irrigated crop in the United States. Bermudagrass (Cynodon spp.) is widely used on athletic fields, golf courses, lawns, and roadsides in the southern regions and the transition zone of the United States. Water scarcity is one of the major issues for turf management worldwide. Selecting drought-resistance turfgrass species and cultivars is one of the primary strategies in water conservation to meet the needs of the growing human population.

Sufficient soil moisture is essential for turfgrass growth, shoot density, and acceptable turf quality (TQ). Insufficient moisture in the root zone disrupts turfgrass physiological and biochemical processes, leading to wilting, osmotic adjustment, and production of abscisic acid, heat shock proteins, or dehydrins. Prolonged drought stress, lasting from days to weeks depending on soil type, can cause leaf firing (LF), where leaves brown and die starting from the tips and margins, eventually leading to turfgrass dormancy.

Researchers evaluated the drought response of Bermudagrass under acute drought conditions in Stillwater, OK, driven by increasing water demands and frequent droughts. Experimental selection OSU1221 and "TifTuf" showed superior drought performance, with OSU1221 excelling in both experiments except for "DT-1" ("TifTuf").


																																						
    
     




																																			"TifTuf" had higher evapotranspiration and water usage than "Tifway," along with greater total root biomass, root diameter, root-to-shoot ratio, and root dry weight. This suggests "TifTuf" draws more water from deeper soil layers, aiding its drought resilience.

The study found strong correlations between volumetric soil water content (VSWC) and drought stress indicators, noting that deeper soil moisture data could enhance future research. Developing Bermudagrass genotypes with extensive root systems and higher root-to-shoot ratios is recommended for improved drought performance. Both "TifTuf" and OSU1221 adapted well to prolonged drought stress.

This discovery promises to transform turf management practices, offering new solutions for drought-prone regions and sustainable landscaping. The identification of superior drought resistance experimental genotypes is expected to provide useful information to breeders on cultivar release.

The findings are published in the journal HortScience.


																																																					
																				
																						More information:
												Shuhao Yu et al, Advanced Turf-type Bermudagrass Experimental Genotypes Show Marked Variation in Drought Response, HortScience (2023). DOI: 10.21273/HORTSCI17085-23
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                Work from the Brook Lab suggests that the immunology and life history of a reservoir host shapes the evolution of virulence in zoonotic viruses. Credit: Brook C., et al./Plos Biology, 2023. CC Attribution 4.0 International license
            
        

    


Bats have become the poster child of emerging zoonotic disease. The creatures harbor a vast array of viruses--some of which cause deadly diseases in humans--yet they rarely get sick themselves.



										      
																																	What makes bats such viable viral hosts? Scientists are digging into the question, using what they learn to inform strategies for preventing spillover and mitigating disease.

If you give a bat a virus, it doesn't get sick?

Bats make pretty great hosts for viruses. These mammals live cozily in colonies, which facilitates easy transmission, and they can survive high viral titers in their tissues and sera without showing signs of clinical disease.

According to Cara Brook, Ph.D., an assistant professor in the Department of Ecology and Evolution at the University of Chicago, the latter feature is notable, in part, because of its connection with another batty characteristic: the ability to fly.

"Flight is the most physiologically [and] metabolically costly form of terrestrial locomotion," Brook said during a scientific session at ASM Microbe 2024. "It appears that bats compensate for the metabolic demands of flight through a number of unique molecular adaptations," including dampened recognition of cellular damage, a unique anti-inflammatory phenotype and upregulated DNA damage repair pathways.

While these bat adaptations evolved for flight, "they have cascading consequences on [bats'] longevity, their resilience and resistance to cancers, as well as their resistance and tolerance to virus infection," Brook explained.

The same pathways that tamp down the negative effects of flight also dampen the impacts of viral infection and facilitate greater viral tolerance. This heightened tolerance is balanced with enhanced antiviral immune responses, which together make bats exceptionally good at coexisting with viruses.

And bats host thousands of different viruses, spanning hundreds of bat species. Many of these viruses belong to families with members that cause human disease, including Paramyoxiviridae (Nipah virus), Filoviridae (Marburg virus), Rhabdoviridae (rabies virus) and Coronaviridae (SARS-like viruses).

It is this cocktail of viruses found within bats, and their links with known zoonoses, that have placed them under the spotlight of scientific inquiry. New viruses related to existing threats are routinely detected in the soaring mammals. As a result, bats are popularly viewed as powder kegs of viruses with the capacity to wreak havoc in human populations.


																																						
    
     




																																			How concerning are bats, really?

Researchers debate whether bats really harbor a particularly vast and dastardly collection of viral threats; some argue this perception is a product of confirmation biases. It's a numbers game: if one looks for many new viruses in many bats, they will, on average, find many new viruses in bats--and the more one finds, the more one will look.

One study reported that the number of human-infecting viruses in bats (or any animal) is proportional to the number of species that exist (more than 1,400). That is, bats aren't any more virus-rich than would be expected based on how many of them there are.

Yet, work from Brook's lab suggests bats are, in fact, special, viral reservoirs deserving of attention. Her group discovered that, compared to other mammalian and avian reservoirs, bats harbor the most virulent zoonotic viruses (i.e., have capacity to cause severe disease within humans) with the highest case fatality rates (they're particularly deadly). Why might this be? Brook circled back to the bat immune system.


																																			Bat defenses select for viruses with high growth rates

It appears that the antiviral properties of bats are likely to select for high growth rate viruses that we expect would be pathogenic upon spillover to non-bat hosts," she said. During replication in a reservoir host, viruses must grow at adequate levels to facilitate transmission while minimizing virulence (i.e., if their reservoir host dies, they can't spread).

Bats' ability to tolerate high viral loads, coupled with their anti-inflammatory phenotype, means that viruses can replicate at high densities to maximize transmission between animals. In less tolerant hosts, these supercharged viruses may trigger extensive damage--indeed, modeling and empirical data suggest that virulence in humans partly depends on a virus's reservoir-adapted growth rate.
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Bat-borne viruses are less likely to establish sustained human transmission

This isn't the whole story, though. "It's important to note that [these findings don't] account for the probability of zoonotic spillover, which we know is inversely related to phylogenetic distance," Brook said.

While bat-borne viruses may be virulent, they are less likely to establish sustained human-to-human transmission; those viruses hail from reservoir host groups closely related to people (e.g., primates). This is not trivial, as viruses with pandemic-causing potential are often associated with high human transmissibility.

In other words, hosts with a shorter phylogenetic distance from humans contain viruses with lower morbidity and mortality, but a higher potential for endemic establishment in human populations; the opposite is true for bat-borne viruses. Moreover, whether a virus causes a high death burden in humans depends not on the type of animal it came from, but rather a compilation of viral traits, the animal host population and its interactions with humans.


																																						
    
     




																																			Studying bat-borne viruses informs spillover prevention

The image that emerges from these data is that a complex mix of factors dictate a virus' zoonotic risk, with roots in immunology, ecology and epidemiology. Humans have the most active role in boosting the chances of spillover, due to activities and impacts like deforestation and climate change that facilitate greater human-wildlife interaction.

If a virus is detected in bats, it doesn't automatically spell doom for the human population. There is often an intermediate animal host (e.g., dogs, pigs, horses) where a bat-borne virus may hang out and evolve before hopping into people. This chance of secondary spillover is a paramount concern, and highlights that there are other animals that require attention in the fight against zoonotic disease.

Nevertheless, Brook emphasized the value of understanding the transmission and persistence of bat-borne viruses, as doing so can identify potential points of early intervention to prevent spillover from happening in the first place.

Over the last decade, she and her collaborators have investigated viruses in three endemic species of fruit bats in Madagascar. By tracking bats and analyzing samples collected from the creatures over time, the scientists have gained insights into how viruses move through the population, and how bats respond.


																																			For instance, they've illustrated that there are four clades of Henipavirus (a genus whose most famous members are Nipah and Hendra viruses) persisting at low levels in the fruit bats. The animals develop lifelong immunity to the viruses, but short-term antibody responses, suggesting there are other (e.g., T cell) immune mechanisms at play.

Additionally, through their virus discovery efforts, Brook and her colleagues have uncovered new henipaviruses that do not bind the same cell receptors as known zoonoses, like Nipah virus. She highlighted that delineating the receptors these viruses do bind would help determine their potential tropism.

The research crew's goal is to use these collective findings to develop a multivalent vaccine to potentially eradicate henipaviral infections in bats prior to zoonotic emergence.

"Our primary interest in understanding the transmission dynamics that maintain these viruses in wild bats links to our interest in identifying opportunities for interventions to prevent spillover to human populations," Brook said, reiterating, however, that "zoonosis is a multi-layered challenge, scaling from the cell to the ecosystem."

Save the bats

Understanding where bats fit on the spectrum of zoonotic risk is important because bats are dying. It is estimated that over half of bat species in North America alone are at risk of severe population decline in the next 15 years due to scourges like white nose syndrome and climate change. Framing bats through a lens of fear, and the belief that they are inherently harmful to humans, undermines efforts to protect them.


																																						
    
     




																																			And they're worth protecting, not least because of their ecosystem value (e.g., pollination, controlling insect populations).

Scientists can learn a lot from bats, including how to combat the very viruses that make them a concern. Delving into the mechanisms of the bat immune system--the particularities of which differ among the vast number of bat species--could be useful for understanding the transmission and evolution of possible viral threats they harbor, as well as how we can better tackle them.

Bats have something to offer in other research areas, too, like in the fields of cancer and aging (when adjusted for body size, 18 of the 19 mammal species that are longer-lived than humans are bats).

When all is said and done, the creatures are more than the viruses they host--they also hold clues to advance and maintain human health.
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More carbon in soil can control weeds, in some cases

										

    
        
            [image: More carbon in soil can control weeds, in some cases]
             
                (A) Average soil health ratings for each plot treated with different amendments. Box plots labeled with different letters indicate significantly different means (P < 0.05) by treatment. (B) Principal component analysis (PCA) of centered and scaled soil health indicator values. Shape indicates crop, size indicates soil health rating, and color indicates amendment treatment. All indicators were significantly affected by treatment (P < 0.05), except indicators outlined in red. ACE, autoclaved-citrate extractable soil protein index. Credit: Weed Science (2024). DOI: 10.1017/wsc.2024.17
            
        

    


Cornell researchers have tested an ecological tool in the fight to control weeds in silage soybean and corn fields: adding carbon to soil in the form of sawdust and rye hay.



										      
																																	The study found that sawdust controlled weeds well in soybean fields but not as well in corn fields. Sawdust offers an eco-friendly alternative to conventional methods for controlling weeds, such as tilling and herbicides, each of which have their own downsides.

"Growers have been trying different herbicides and plants have developed resistance to them, and then growers don't have many options," said Jenny Kao-Kniffin, professor in the School of Integrative Plant Science Horticulture Section in the College of Agriculture and Life Sciences, and senior author of a 2024 study in the journal Weed Science.

Another issue is that companies are not developing new herbicides, she said. Meanwhile, tillage comes with its own problems: it disrupts soil structure, which can lead to soil erosion. Also, weeds can evolve strategies against tillage by growing throughout the season.

"But there are other ways to manage weeds that are based on general principles of soil biology," Kao-Kniffin said. "Adding carbon to soil triggers a cascade of microbial processes that can work in favor of weed management, if it's applied at the right time."


																																						
    
     




																																			"There's been less emphasis on ecological weed management practices than on tillage and chemical weed management," said Maria Gannett, Ph.D. '23, the paper's first author who is currently a weeds extension educator at the University of Massachusetts, Amherst. "This was one strategy where we were diving a little deeper into the interactions between microbes and weeds and crops."

Soil microorganisms are the key to suppressing weeds when adding carbon, because they eat carbon and use it to grow, and when they do, they scavenge more for nitrogen, which plants need to grow. By immobilizing nitrogen, and keeping it from plants, microbes can help suppress weeds.

In the study, the researchers ran experiments in 2020 and 2021 with different treatments on soybean and corn fields. These included adding carbon in the forms of sawdust or rye hay, and two controls where plots were weeded by hand or were completely left alone.

"We found effects on the microbial community, the weed community and then also on crop growth," Gannett said.

As one might expect, both weed management and crop growth were among the best in the control plots that were weeded by hand.

"That's the gold standard," even if it isn't practical for growers, Gannett said.

In soybean plots, the addition of sawdust to the soil resulted in almost no weed growth. Sawdust treatments also led to the second highest soybean growth, maybe because soy fixes its own nitrogen.

In contrast, the addition of rye hay resulted in the most weed growth, likely because the hay contains its own nitrogen. And by 2021 the soybeans didn't grow as well, as weeds seemed to have outcompeted the crop.


																																			With corn, the sawdust treatment inhibited weed growth, but not quite as dramatically as with the soybeans. That could have been because the researchers fertilized the corn since corn can't fix its own nitrogen; the addition of nitrogen may have led to more weed growth in the corn field than with the soybeans, Gannett said.

Like in the soybean plots, the addition of rye hay resulted in the greatest weed growth in corn fields--but it also led to the highest crop growth--or biomass--in corn in 2020. This result could be because of the nitrogen in rye, which corn thrives on.

In terms of microbes, both sawdust and rye hay treatments led to the most growth (measured by respiration levels) in both corn and soybean fields.

"Farmers can time things so that the soil is very rich in carbon at a time when target weeds are germinating," Kao-Kniffin said.

Co-authors include Antonio DiTomasso, professor and section head in the School of Integrative Plant Science Soil and Crop Sciences Section in CALS, Jed Sparks, professor and chairperson in the Department of Ecology and Evolutionary Biology in the College of Arts and Sciences, and Aleah Butler-Jones, doctoral student in the Horticulture Section of the School of Integrative Plant Sciences.
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												Maria A. Gannett et al, Soil C:N impacts on soil biological health and consequences on weed control in soybean and corn systems, Weed Science (2024). DOI: 10.1017/wsc.2024.17
																						
																					


                               											
																					
                              										                                        
										
										
											 
												Citation:
												More carbon in soil can control weeds, in some cases (2024, July 3)
												retrieved 4 July 2024
												from https://phys.org/news/2024-07-carbon-soil-weeds-cases.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-carbon-soil-weeds-cases.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




										

    
        
            [image: Out in the cold: enhancing frost tolerance in wheat]
             
                Wheat spikes from plants grown in the warm compared to plants subjected to a freezing treatment at the start of flowering. Credit: CSIRO
            
        

    


Rugging up against winter chills is a cozy and easy option for most of us. But our crops are facing frosts and freezing temperatures without the warmth of winter woolies. Frost poses a significant threat to agriculture, particularly in Australia's wheatbelt regions.



										      
																																	Plants have evolved to optimize the timing of their growth and flowering with seasonal light and temperature patterns. But climate change is beginning to impact these seasonal patterns.

Despite an overall warming climate, late spring frosts are occurring more often than they used to. These frost events, especially during flowering, can drastically reduce wheat yields across the Australian cropping belt. Farmers are estimated to be losing hundreds of millions of dollars per year as a result.

Frost damage to plants

Any avid gardener or farmer knows that frost can be a plant killer. Crop scientist Dr. Fernanda Dreccer says frosts inflict damage on a cellular level to plants.

"When plants encounter cold or freezing nighttime temperatures, the lipids in their cell membranes compress," Fernanda says.

Lipids are fatty, waxy or oily compounds. They are an important part of the structure of cell membranes. Upon warming, these membranes often puncture, leading to dehydration and often irreversible damage.

"If this occurs during critical stages of plant development, like during flowering, critical structures can be damaged that affect the plants' ability to reproduce and produce grain," she says.


																																						
    
     




																																			Building frost tolerance

Modeling suggests reducing crop frost sensitivity by as little as 1degC would increase growers' annual return by about $360 million.

Our research is tackling this problem in several ways. We're growing wheat cultivars under a range of environmental conditions, including mimicking exposure to frost. We're also investigating genes, metabolites (substances produced during metabolism), and plant structures to determine what makes wheat more or less sensitive to frost.

Metabolites and membranes

Fernanda's team is focusing on enhancing the ability of the plant's cell membranes to maintain flexibility. This quality helps plants survive frost.

Her research team is investigating what it takes for cells to remain hydrated under low temperatures.

"Membrane flexibility is determined by the plant's metabolite and lipid profiles, and we're examining genes and environmental conditions," Fernanda said.

The team hopes to understand the connection between the accumulation of metabolites and lipids, and how vulnerable wheat is to frost. They are also developing a non-destructive way to examine the metabolic composition of plant tissue.

Genes for frost tolerance

Senior principal research scientist Dr. Chris Helliwell and his team are tackling the problem using genomics tools.

The team is experimenting with precise exposure to freezing stress in controlled environment chambers. Through this work, they hope to identify genes or genetic regions associated with decreased frost sensitivity in wheat.

"We're targeting an early stage in reproductive development, which is particularly sensitive to frost," Chris says.

With more than 400 wheat varieties to test, this will take time. But Chris says they will eventually identify markers for genes that control frost tolerance.

"Because it's difficult for plant breeders to select for frost tolerance, current varieties may or may not have those particular markers," Chris says.

"Once you know what they are, breeders can then select for the lines that have those markers in them as part of their breeding process."


																																			Protective plant anatomy

Observations from the field suggest variations in plant structures--like the structure of different wheat spikes--may reduce sensitivity to frost damage at flowering.

Our chief research geneticist Dr. Greg Rebetzke and his team are investigating how much frost damages plants' reproductive structures. Greg is comparing unique wheat genetics looking for specific morphological and anatomical traits (features).

"These traits may provide greater physical protection or could reduce the formation and accumulation of ice crystals on newly-emerged wheat heads," Greg says.

"Identifying plants that produce these protective features provides another avenue to fortify wheat against frost damage."

Breeding frost tolerant wheat

All this research is helping to enhance frost tolerance in different varieties of Australian wheat. Our researchers hope to provide valuable tools for plant breeders to improve wheat resilience during harsh frosts.

If successful, plant breeders will gain access to advanced selection methods and parental lines with lower frost susceptibility. Eventually, farmers will benefit from better wheat varieties that can withstand frost conditions more effectively.
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      Technology

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


      
        Chinese electric vehicles are transforming Australia's car market. Are we getting a good deal?
        China's electric vehicle (EV) manufacturers are having a moment.

      

      
        Student designs wearable purifier to protect underground train users and improve air quality
        Commuters on underground trains worldwide may soon breathe easier, thanks to an invention by a Loughborough University student.

      

      
        Tapping social media and AI to speed supply chain assistance during disasters
        A doctoral candidate at The University of Alabama in Huntsville (UAH) is lead author of a study in the International Journal of Production Research investigating the ways social media platforms can be leveraged with artificial intelligence (AI) to provide vital communication connecting victims of disaster to outside aid and support.

      

      
        Quantum communication: How will 'quantum-secure' communication technologies develop in future?
        Fraunhofer ISI and Saarland University have analyzed three generations of quantum communication in a new study. The study's quantitative monitoring gives insights into patent development, projects future growth, and compares international research strategies. The study also examined how Germany and Europe stand in an international context.

      

      
        Bay Area tech layoff totals jump to worst pace in more than a year
        Bay Area tech layoffs jumped during the last three months and soared to their highest quarterly totals in over a year, an ominous sign the crucial sector's wrenching cutbacks have yet to run their course.

      

      
        LG sees battery breakthrough by 2028 that has eluded Tesla
        LG Energy Solution Ltd. is aiming to commercialize what's been described as a game-changing, battery-making technology by 2028, opening a path for the Korean cell manufacturer to become more competitive with Chinese rivals.

      

      
        Here's how 'microgrids' are empowering regional and remote communities across Australia
        Small collections of electricity generators, or "microgrids", have long been used in disaster recovery, when network supply falters during bushfires or cyclones.

      

      
        Cool roofs outperform green roofs in urban climate modeling study
        Painting roofs white or covering them with a reflective coating would be more effective at cooling cities like London than vegetation-covered "green roofs," street-level vegetation or solar panels, finds a new study led by UCL researchers.

      

      
        EU slaps Chinese electric cars with tariffs of up to 38%
        The European Union on Thursday slapped extra provisional duties of up to 38 percent on Chinese electric car imports because of Beijing's "unfair" support, a move that risks escalating tensions with Beijing.

      

      
        Nuclear power has an advantage not reflected in its average price. It's price stability, and for some users that matters
        Much of the debate about nuclear power in the month since the Coalition announced its plan to install reactors in seven states has been about cost.

      

      
        Amazon to build 'top secret' cloud for Australia's spies
        Top-secret Australian military intelligence will be stored on a custom cloud server built by US tech giant Amazon, Canberra said Thursday as it unveiled the US$1.3 billion deal.

      

      
        Japan deploys humanoid robot for railway maintenance
        It resembles a malevolent robot from 1980s sci-fi but West Japan Railway's new humanoid employee was designed with nothing more sinister than a spot of painting and gardening in mind.

      

      
        China's BYD opens EV plant in Thailand despite slowdown, tariff row
        China's electric vehicle giant BYD opened a factory in Thailand on Thursday, continuing its international expansion despite a market slowdown and hours before the European Union was due to impose swingeing tariffs on Chinese EV firms.

      

      
        Team prints edible QR codes using innovative 3D food printer
        Like a scene from the movies, a team of researchers from Singapore University of Technology and Design (SUTD) has developed new ways to freely produce and customize the food that we eat.

      

      
        From daytime irrigation to selling surplus energy: Optimizing the use of solar energy in irrigation communities
        Irrigation faces the challenge of making its activity more sustainable, both environmentally and economically. In this context, energy self-sufficiency is proposed as a path to follow for the agriculture of the future.

      

      
        Mass production may soon make ultra-large nano transparent screens accessible to everyone
        A super-sized Nano Transparent Screen (NTS) has been developed and commercialized for the first time in the world. This innovative screen can adjust its transparency according to the environment and can be produced at a low cost, paving the way for the widespread adoption of large transparent screens, which until now have been prohibitively expensive.

      

      
        Simulations provide models for a resilient and sustainable electric grid
        In a significant step towards resilient, sustainable energy, researchers at The University of Texas at Austin (UT Austin) are undertaking an initiative to enhance the performance and longevity of grid transformers, a critical component of the electric grid.

      

      
        How to learn about a world-class double bass? Give it a CT
        When you're an expert in medical CT imaging, two things are bound to happen, says Peter Noel, Ph.D., associate professor of Radiology and director of CT Research at the Perelman School of Medicine. One: You develop an insatiable curiosity about the inner workings of all kinds of objects, including those unrelated to your research. And two: Both colleagues and complete strangers will ask for your help in imaging a wide variety of unexpected items.

      

      
        New lithium plant inaugurated in Argentina
        French mining group Eramet and China's Tsingshan on Wednesday inaugurated a lithium production plant in Argentina to supply the booming electric car industry.

      

      
        Threads hits 175 mn users on first anniversary
        Threads, Meta's alternative to X (formerly Twitter), has hit 175 million monthly users a year after its out-of-the-blue launch.

      

      
        Think you're funny? ChatGPT might be funnier
        A study comparing jokes by people versus those told by ChatGPT shows that humans need to work on their material.

      

      
        'Open-washing' generative AI: How Meta, Google and others feign openness
        The past year has seen a steep rise in generative AI systems that claim to be open. But how open are they really? New research shows there's widespread practice of "open-washing" by companies like Meta and Google: claiming brownie points for openness while evading actual scrutiny.

      

      
        Microsoft will pay $14M to settle allegations it discriminated against employees who took leave
        Microsoft Corp. has agreed to pay $14.4 million to settle allegations that the global software giant retaliated and discriminated against employees who took protected leave, including parental and disability, the California Civil Rights Department announced Wednesday.
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China's electric vehicle (EV) manufacturers are having a moment.


                                        
                                              
                                        
                                                                                                                                    For a long time, the race to electrify motoring has been almost synonymous with American carmaker Tesla, a clear early leader.

But Chinese manufacturer BYD has been closing the gap, with some projections indicating it could overtake Tesla on annual battery-only electric vehicle sales this year.

That has implications for Australia, which is becoming a strong market for green motoring.

Year-to-date, new battery-only EV sales in Australia are up 16.5%. Hybrids and plug-in hybrids (vehicles that use a combination of a battery and conventional fuel) performed even more strongly over the same period, up 114.6%.

Among the more than 30 brands currently marketing EVs in Australia, BYD's options are proving popular. Back in January, the company's monthly Australian sales beat Tesla's for the first time, with 1,310 cars compared to Tesla's 1,107.

And it's not the only major Chinese brand with a presence here, set to be joined soon by a host of others including XPeng, Zeekr and Aion.

As new, more affordable EVs continue to flood Australia's car market, will consumers here be the winners?


                                                                                                        
    
        
        
        
    

                                                                                                                                            Electric is finally becoming affordable

EVs, and particularly Tesla's offerings, have long had to struggle against perceptions of being overpriced.

One of the biggest appeals of Chinese EV brands is their perceived value for money. Many consumers who once felt locked out of the market are being enticed by new, more affordable offers.

BYD's popular Atto 3 SUV, for example, starts at A$44,499, while Tesla's basic version of the Model 3 costs $54,900 after discounts.

The increasing availability of Chinese brands is making the Australian market more competitive, forcing major brands to reduce prices. Tesla has already reduced prices three times since the start of April for its most popular version of the Model Y.

Free trade advantages are also boosting affordability here. Unlike the United States and the European Union, Australia is not imposing new tariffs on Chinese-made EVs, as it doesn't have a domestic car manufacturing industry to protect.


                                                                                                                                            Too good to be true?

The coming wave of affordable EVs might seem like a win-win for Australian consumers. But as relatively new entrants, it will take time for these brands to establish reputations in Australia for quality, serviceability and value.

There are reasons for consumers to tread carefully.

In 2023, the Australian Strategic Policy Institute (ASPI) urged customers to be aware of the potential security risks of buying a Chinese-made EV.

More generally, EVs rely on connection to the internet for a range of tasks, and collect swathes of personal data including locations, routes driven and calls made by drivers. ASPI warned that this personal privacy issue may become a national security risk if a person drives to a secure facility.

There are also supply chain concerns. About 80% of EVs sold in Australia, including Tesla models, are manufactured in China. Any disruptions in China, whether natural or geopolitical, could impact car production and supply to the Australian and global markets.

And while a more affordable electric vehicle market is good news, concerns about price instability may also put off some customers.

Australian customers who purchased the Tesla Model Y in March before three subsequent rounds of price cuts have missed out on almost $10,000 in savings. Growing uncertainty about whether EV prices will drop further could put some people off, especially as more than ten new brands prepare to enter the Australian market.


                                                                                                        
    
        
        
        
    

                                                                                                                                            EVs face broader challenges in Australia

Despite the growing number of brands and models on offer, there remain several hurdles for the full adoption of EVs in Australia.

The country continues to lack sufficient EV infrastructure like charging facilities, a problem only heightened by its vast distances. Despite an ongoing rollout, charging infrastructure remains sparse in Australia.

Recent research found that more than $1.2 billion in investment would be required to establish 5,800 fast-charging sites across Australia by 2040.

Some individuals looking to install charging infrastructure at home are facing high costs and possible new problems getting insured due to fire risks.

A 2022 survey found that irrespective of brand and manufacturing location, Australian users have several broader concerns about EVs. Of these, safety concerns trumped both price and perceived benefits as an impact on intention to buy.

Australia is also suffering from a stubborn shortage of EV technicians. A recent survey across 2,000 advertised EV technician jobs found that only about 40% were filled.

Despite these concerns, the growing uptake of electric and hybrid vehicles is likely to bring significant benefits to the Australian economy. It's also an important step in achieving our net zero targets.

Government and industry should focus on speeding up adoption by mitigating these challenges sooner rather than later.


                                                                                                                                                                            
                                        											
										                                            
                                                                                                                            
                                                
This article is republished from The Conversation under a Creative Commons license. Read the original article.[image: The Conversation]
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Student designs wearable purifier to protect underground train users and improve air quality
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                A man wearing Aerate - a neck-worn air purifier designed to improve air quality for underground train users. Credit: Loughborough University
            
        

    


Commuters on underground trains worldwide may soon breathe easier, thanks to an invention by a Loughborough University student.


                                        
                                              
                                        
                                                                                                                                    Mia Patterson Cox, a recent Industrial Design and Technology graduate (pictured below), has created "Aerate," a neck-worn air purifier designed to improve air quality for underground train users by filtering out harmful particles present in the environment.

In underground train environments, PM2.5 levels often exceed World Health Organization defined limits. PM2.5 refers to particulate matter less than 2.5 micrometers in size--about 30 times smaller than the diameter of a human hair.

These tiny particles are of concern as they can penetrate deep into the lungs, and some may even get into the bloodstream. Breathing in unhealthy levels of PM2.5 has been linked to respiratory and cardiovascular diseases, as well as cognitive impairments.

Wheel, track, and brake abrasion are often the primary sources of particulate matter in underground train environments, generating iron-rich particles that pollute the air. Poor ventilation in platforms and tunnels exacerbates the problem, exposing commuters to high levels of particulates during their journeys.



    
        
            [image: Student designs wearable purifier to protect underground train users and improve air quality]
             
                Mia Patterson Cox with an Aerate prototype. Credit: Loughborough University
            
        

    



Mia first became aware of the pollution problem during her placement year in London as she frequently used underground trains to get to different places.

"I often thought about the hot stuffy environment and would be concerned when I found dust around my nostrils after traveling on underground trains," said Mia, "It made me feel uneasy about the time I spent in the network, prompting me to explore the problem of pollution.


                                                                                                        
    
        
        
        
    

                                                                                                                                            "I wanted to create a product that will increase commuter and passengers' health confidence when traveling underground by removing iron-rich particles in the air."

Mia designed Aerate to create a clean bubble of breathable air around a user's face. It features two fans and Spunbond Polypropylene (SBPP) filters. The fans draw air in and the filters catch particles as small as 2.5 micrometers.
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                Aerate, a product designed by Mia Patterson Cox. Credit: Loughborough University
            
        

    



The fans propel purified air in front of the user's face at 5,500 rotations per minute. This continuous flow creates a protective barrier against harmful particles during underground travel, says Mia.

Aerate aims to enhance air quality not only for the wearer but for other commuters too.

Mia explained: "I purposely didn't want to create a product that benefited only the users. By continuously filtering out iron particles and other pollutants, Aerate contributes to a healthier environment for all passengers traveling on underground trains."

In addition to the wearable product, Mia has designed an Aerate app that connects to a particle sensor within the device, providing live data readings on particle exposure.

This app also tells users when it is time to change their filters, which are effective for up to 40 hours of use.
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                Mia has designed an app to accompany the wearable Aerate product. Credit: Loughborough University
            
        

    



Mia envisions the app being used to help users plan low-pollution journeys by leveraging aggregated data contributed anonymously by Aerate owners.

This data will offer insights into total particle exposure, identify pollution hot spots, and suggest routes that minimize exposure while optimizing speed, convenience, and cost-effectiveness for commuters.


                                                                                                                                            A prototype of the Aerate wearable has been developed, featuring adjustable fan heads, albeit without integrated electronics at this stage.

Mia has conducted extensive rounds of experience prototyping using handheld fans and flour as a substitute for small particles. These tests illustrate Aerate's capability to effectively shield users from airborne particles, says Mia, showcasing its potential effectiveness in real-world scenarios.
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                Left images show experience prototyping using handheld fans and flour. Image to the right is the Aerate prototype. Credit: Loughborough University
            
        

    



Of the ultimate goal for her product, Mia said, "Without Aerate, respiratory conditions can be aggravated, hindering people from reaching their full potential.

"I aim to pave the way for a safer travel experience on underground trains, promoting health and confidence among users and commuters alike."

Aerate was featured in the School of Design and Creative Arts Degree Show and Foundation Exhibition Student Showcase 2024. For more information on the product, visit the exhibition's dedicated webpage.
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Tapping social media and AI to speed supply chain assistance during disasters
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A doctoral candidate at The University of Alabama in Huntsville (UAH) is lead author of a study in the International Journal of Production Research investigating the ways social media platforms can be leveraged with artificial intelligence (AI) to provide vital communication connecting victims of disaster to outside aid and support.


                                        
                                              
                                        
                                                                                                                                    Vishwa Vijay Kumar, a Ph.D. student of Industrial & Systems Engineering and Engineering Management at UAH, a part of the University of Alabama System, teamed with fellow UAH co-researchers Dr. Avimanyu Sahoo and Dr. Sampson Gholston, as well as Kumar's mentor, Dr. Siva K. Balasubramanian of the Illinois Institute of Technology, to support the initiative.

For the project, the team used data from X, formerly known as Twitter, from two six-week time periods and two countries during the COVID-19 pandemic: March-April 2020 in the United States when the pandemic broke out, and in India during the surge of the delta variant in May-June 2021.

Disruptions in health care supply chains during these periods were causing severe shortages of essential equipment ranging from face masks and medicines to ventilators for patients in intensive care.

"I was born and raised in the countryside of India, in Sitamarhi, Bihar, near the Nepal border, where natural disasters such as floods from the Himalayan rivers are frequent," Kumar says.

"These floods can spread over miles, trapping thousands of people in their homes who need urgent help for health care and food, as well as rescue operations. From a young age, I was driven to develop a framework that would enable people in need to communicate their requirements to the world and relevant authorities so they coordinate to assist disaster victims on time."


                                                                                                        
    
        
        
        
    

                                                                                                                                            The COVID-19 pandemic in 2020 presented a disaster of a different kind, affecting billions of people worldwide and exposing significant vulnerabilities in global health care supply chains. Critical shortages of essential supplies like testing kits, oxygen cylinders and hospital beds highlighted the urgent need for efficient resource allocation and real-time information.

"This situation reignited my early motivation to explore how social media and AI could be harnessed for faster disaster response and to mitigate health and supply challenges during crises," Kumar says. "I discussed this idea with Dr. Sahoo, my Ph.D. academic advisor."

The research that followed presented a four-step process and developed algorithms to parse information from 3.9 million tweets to identify imperative information using AI and machine learning.

Keywords within Twitter posts were identified to indicate which tweets included information relevant to pandemic supply chain disruptions and processed them for content analysis and modeling. Tweets were categorized as "imperative," or actionable pleas for help, and "non-imperative," providing non-actionable information.

The data analyzed also estimated the geographic location of imperative tweets lacking geo-tag information to facilitate coordination of aid operations.

Additionally, the researchers identified a number of health care supply chain challenges during disaster conditions that are the focus for future research.

Topics included geo-location of people in need who posted their concerns on social media without identifying their location; forecasting COVID-19 vaccine supplies; forecasting the availability of health and food supplies; use of other social media (for example, Facebook, Instagram, etc.) and finding where these improvements would be applicable to other disaster events, such as hurricanes and earthquakes.

"We also plan to develop a platform/tool that will scan the social media posts from the disaster events and generate real-time reports of demand and supply issues and people with their geo-locations requesting help," Kumar concludes.
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Fraunhofer ISI and Saarland University have analyzed three generations of quantum communication in a new study. The study's quantitative monitoring gives insights into patent development, projects future growth, and compares international research strategies. The study also examined how Germany and Europe stand in an international context.


                                        
                                              
                                        
                                                                                                                                    Secure communication is a cornerstone of free societies and essential for the reliable operation of critical infrastructures. Cryptographic methods are crucial to ensure this. However, the security of today's encryption processes is threatened by the rapid development of quantum computers. These could be able to crack conventional encryption in the foreseeable future.

This is where quantum communication and the "quantum-secure" encryption strategies that are based on it come into play. These build on the future technology base provided by quantum key distribution (QKD), which promises physically secure communication based on quantum mechanical principles, and quantum repeaters, which transmit quantum states over longer distances.

In this context, a new study by Fraunhofer ISI and Saarland University took a closer look at the current state of quantum communication technologies. The study was conducted as part of the Umbrella Project for Quantum Communication in Germany (SQuaD. In addition to their market readiness, advantages and drawbacks, quantitative monitoring was carried out to analyze publication and patent activities, growth rates and technology funding.

Technology overview of quantum communication

The study considers three generations of quantum communication. The first generation--quantum key distribution (QKD) based on the prepare & measure principle--generates a secure key by preparing and measuring quantum states, which is then used to encode the actual message.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Any attempt by an attacker to eavesdrop or to copy the quantum states results in changes in state that can be detected. Prepare & measure QKD is already a market-ready technology for secure communication. However, its widespread use is currently being hindered by high costs and pending proofs of security, certification and approval.

In the second generation, quantum key distribution (QKD) with photonic entanglement sources, a special form of linking between quantum mechanical particles guarantees secure communication. Any interference with this link or attempt to eavesdrop is detectable. Entanglement-based QKD is not yet as mature as prepare & measure QKD and only achieves low key rates at present, but could have advantages for complex communication networks in the future.

The third generation includes the development of quantum repeaters, which enable entanglement distribution over longer distances. This can significantly increase the range of QKD. Quantum repeaters also make distributed quantum computing possible, which has the potential to multiply the computing power of quantum computers.

Quantum repeaters can make an important contribution to the development of future quantum communication networks and are therefore highly relevant for society in terms of IT security and the protection of critical infrastructures. However, at present, quantum repeaters are not yet mature enough for commercial application and require further research.


                                                                                                                                            Future annual growth rates between 15 and 25%

The study's analysis of patenting activities in quantum communication clearly shows that the biggest share of recent patent applications were from the EU (35%), followed by the U.S. (29%) and China (15%). Even if industry dominates these patent applications with a share of approx. 70%, the technology continues to be strongly driven by research organizations (approx. 30%).

In addition, analyzing numerous market studies on quantum communication indicates that the market will grow strongly in the coming years. The median of the analyzed market assessments and projections is a global turnover of 1.7 billion euros in 2023, which could increase to 5.8 billion euros by 2030.

Most of the analyzed studies project annual growth rates of between 15 and 25%. Furthermore, the analysis of international research and innovation strategies shows that, in addition to Germany and the EU, China, the U.S., the UK, Japan and South Korea have recognized the strategic importance of quantum communication and have set up relevant funding programs.

Strengthening technology sovereignty

The study, which was coordinated by Dr. Thomas Schmaltz at Fraunhofer ISI and Prof. Christoph Becher at Saarland University, indicates the necessity to safeguard critical technologies in Germany and Europe: Ultimately, secure communication guarantees national security, the protection of secrets and privacy as well as the integrity of economic and political processes.


                                                                                                        
    
        
        
        
    

                                                                                                                                            To strengthen Germany's and Europe's technology sovereignty in quantum communication, and to be able to understand the relevant technologies at system level and develop and produce them, the study identifies a number of challenges that still need to be overcome.

These include lowering infrastructure costs, which are currently very high, further developing the technologies, and raising awareness of IT security risks in society and among potential users, which in turn is one of the prerequisites for widespread market implementation.

Technology sovereignty could be strengthened by continued public funding, purchase incentives for end users in industry, investments in European infrastructure as well as public relations and educational programs. Other vitally important measures include promoting technology transfer to industry, dismantling obstacles to approval, and close cooperation between the authorities of the EU member states.
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Bay Area tech layoff totals jump to worst pace in more than a year

                                        by George Avalos, The Mercury News                                                                                                                    
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Bay Area tech layoffs jumped during the last three months and soared to their highest quarterly totals in over a year, an ominous sign the crucial sector's wrenching cutbacks have yet to run their course.


                                        
                                              
                                        
                                                                                                                                    During the April-through-June period of this year, tech companies revealed plans to chop well over 7,000 jobs in the Bay Area, according to this news organization's compilation of official notices that employers sent to the state labor agency.

The 7,062 tech industry layoffs during the second quarter of 2024 represented the most job cuts for the industry in this region for a three-month segment since the January-through-March period of 2023, the review of the state WARN notices shows.

In the first quarter of 2023, tech companies disclosed plans to slash 10,154 jobs in the Bay Area, which was the worst three-month period since the tech industry began its current quest to jettison workers in a quest for efficiency and an improved bottom line.

The tech industry's layoffs have continued in recent days.

During the final two weeks of June alone, tech companies notified the state EDD of their respective decisions to cut more than 500 jobs, a review of recent layoff notices shows.

Here are the details of the latest layoffs in the tech industry, based on WARN notices sent to the state:



	Lacework, a cloud and software security company, 180 job cuts in Mountain View.

	Moxion Power, a green energy and battery firm, 101 layoffs in Richmond.

	Planet Labs PBC, a global imaging tech company, 98 staff reductions in San Francisco.

	Lockheed Martin Space, a satellite technology and defense contractor, 68 job cuts in Sunnyvale.

	AT&T, a telecommunications titan, 56 layoffs in San Ramon.

	Thought Stream, a software company doing business as Bluescape, 35 staff reductions in Redwood City.



All of the layoffs were described as permanent. The Thought Stream job cuts arose from the company's decision to close a Redwood City facility permanently.

In 2022, 2023, and the first half of 2024, tech companies have revealed plans to eliminate more than 44,900 jobs in the Bay Area, the analysis of the state Employment Development Department WARN notices shows.

The 44,900 tech layoffs in the Bay Area consist of about 10,300 job cuts in 2022, nearly 21,600 layoffs in 2023 and about 13,000 staffing reductions by the high-tech sector during the first half of 2024, according to the WARN letters on file with the state EDD.
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LG sees battery breakthrough by 2028 that has eluded Tesla

                                        by Heejin Kim, Gabrielle Coppola, Bloomberg News                                                                                                                    
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LG Energy Solution Ltd. is aiming to commercialize what's been described as a game-changing, battery-making technology by 2028, opening a path for the Korean cell manufacturer to become more competitive with Chinese rivals.


                                        
                                              
                                        
                                                                                                                                    Companies from Tesla Inc. to Samsung SDI Co. are working on dry-coating technology, a process that aims to replace the energy-intensive wet process for making cathode and anode electrodes--a key component of electric car batteries. The search for cheaper and more environmentally friendly ways to produce batteries is becoming increasingly urgent as electric vehicle demand cools.

"Among battery competitors, LG is the top" in terms of dry-coating technology, Kim Je-Young, who became LG Energy Solution's chief technology officer in December, said in an exclusive interview with Bloomberg News at the company's headquarters in Seoul. "We started 10 years ago."

LG plans to complete a pilot production line for its dry-coating process in the fourth quarter, and start full-scale production in 2028, Kim said. It's the first time LG has disclosed a timeline for commercializing the technology. Kim estimates the dry method can lower battery manufacturing costs by between 17% to 30%.

Tesla, which acquired a dry-coating startup called Maxwell Technologies Inc. in 2019, has attempted to implement the technology to produce its 4680 battery cells in Austin, Texas, with limited success. Wet coating requires costly, energy-intensive steps of dissolving chemicals in toxic solvents that are then dried in a nearly 100-meter-long oven at temperatures as high as 200 degrees Celsius on the battery production line.


                                                                                                        
    
        
        
        
    

                                                                                                                                            With dry coating, battery makers can save on energy, equipment costs and space. They don't have to invest in drying ovens or solvent recovery systems. Volkswagen AG, which is also trying to develop dry coating at its in-house battery company, PowerCo, has called the technology a "game changer" because it could enable companies to use 30% less energy and 50% less space.

LG is betting on a leapfrog innovation like dry coating to bolster its efforts to compete with Chinese battery makers. Its share of the EV battery market has fallen to 12.6% so far this year versus 14.6% a year earlier. That's due in large part to the expansion of Chinese players like Contemporary Amperex Technology Co. Ltd. and BYD Co.

The average price of a lithium-iron-phosphate, or LFP, battery in China plunged 44% to $53 per kilowatt hour through April, according to BloombergNEF.

Batteries have three major components: two electrodes (an anode and a cathode) and an electrolyte that helps shuttle the charge between them. The materials used to make those components determine how much energy batteries store and at what cost.

Tesla promoted the dry method for electrodes on its battery day in 2020. But the U.S. EV maker has only been able to implement the process on the anode part of the battery, not the cathode, according to Reuters. Tesla didn't respond to a request for comment on its battery development.

Making the cathode with dry processing is more difficult than the anode because cathodes tend to be made from materials that are harder to handle, experts say.


                                                                                                                                            The dry electrode manufacturing process that LG is developing can be applied to both cathodes and anodes, regardless of the size of the cathode particles, Kim said. Applying dry electrode manufacturing to cathodes with smaller size particles is very challenging, he added.

Aside from Tesla, companies including Panasonic Holdings Corp., CATL, EVE Energy Co., and Svolt Energy Technology Co. are working on dry electrode technology to apply to the high energy-density 4680 cells, according to an April report from SNE Research.

"Everyone is jumping into this technology because Tesla started it," said Park Chul-Wan, an automotive professor at Seojeong University. "All of Korea's three battery makers are still at an early stage of the dry process."

For equipment makers, the push for more efficient battery-manufacturing processes represents an opportunity.

Hanwha Momentum Co., a Seongnam-based unit of Hanwha Group that makes battery-production equipment, is studying the dry process with battery makers. Massachusetts-based startup AM Batteries meanwhile has recruited veterans of Tesla's efforts to help develop equipment for its spray method of dry-coating batteries.

Narae Nanotech Corp., a Yongin, South Korea-based company that supplies coating for Apple iPhones and iPads, is also trying to break into the battery business by going for more low-hanging fruit. Rather than use a dry process, Narae is trying to improve the wet process by cutting the coating line by half using xenon flash lamps.

"The EV industry is now in a difficult phase of crossing the chasm and many people are considering different ways of production," Jang Dong-Won, the CEO of Narae, said. "There's demand for a totally different way of production to beat Chinese rivals."
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Small collections of electricity generators, or "microgrids", have long been used in disaster recovery, when network supply falters during bushfires or cyclones.


                                        
                                              
                                        
                                                                                                                                    But now the technology is being used to provide secure, 24-7 supplies of clean energy in Australian communities where connection to the main electricity grid is but a pipedream.

Sometimes owned by local communities, renewable energy microgrids are slowly replacing dirty diesel generators. Solar energy is by far the most common source of generation for these microgrids, which usually also entail energy storage such as batteries, pumped hydro or hydrogen.

New research by my colleagues and I investigated 20 microgrid feasibility projects across Australia. Our findings demonstrate the crucial role microgrids can play in the energy transition, when backed by all levels of government.

A national survey of microgrids

In Australia and around the world, many communities are attracted to renewable energy microgrids. The benefits include energy security, reliability, equity, autonomy and emissions reduction.

Above all, microgrids offer a viable alternative to the national electricity grid. They enable communities to take control of their own energy destiny through local generation and ownership.

The projects we investigated were funded by the federal government through the A$50.4 million Regional and Remote Communities Reliability Fund.

Some were on the fringe of the grid, in places experiencing constant supply outages, while others were entirely off-grid. Most communities wanted to protect themselves from grid outages, access cheaper power and avoid being cut off for long periods after natural disasters.

Remote Indigenous communities sought to reduce dependence on dirty, antiquated and unreliable diesel generators. They were also concerned about the hazards of storing large amounts of fuel in the community.

Intermittent electricity supply severely limits not only cooking, cooling and refrigeration, but also the pumping and heating of water for sanitation purposes.

Through a series of semi-structured interviews, we explored each project's drivers, barriers and opportunities.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The Marlinja microgrid is a shining example

About 60 people live in the remote Marlinja community, 700 kilometers south of Darwin in the Northern Territory. This is the traditional lands of the Mudburra and Jingili people.

In the past, especially during the wet season, the community suffered repeated power outages from the grid. These could take days to be repaired by the electricity network service provider.

Pre-paid meters exacerbated the situation, stifling access to power and water for residents due to the high kilowatt cost of electricity purchased using access cards.

Today, Marlinja is home to a grid-connected 100-kilowatt solar array and a 136Kwh battery, sufficient to meet the daytime and nighttime energy needs of most residents.

The grid connection ensures continuity of supply, particularly at night if the battery reserves are exhausted.

Marlinja is the first Indigenous community-owned microgrid in Australia.



    
    
    
        
        
    
         
             
         

          

The community-focused Indigenous energy organization Original Power developed an innovative community benefit sharing scheme, with support from NT government-owned retailer Jacana Energy.

Clean energy communities coordinator Lauren Mellor helped the community raise $750,000 from Original Power's philanthropic networks, with some seed funding from government. She says the microgrid will reduce energy costs in the community: "When the battery runs out, then residents will flip back onto the grid, so residents will be saving at least 70% on their power bills."

Importantly, these savings flow directly back to residents. This ensures the benefits of the scheme are shared across the community. The NT government also saves money by burning less diesel.

However, despite strong demand for electricity from the neighbouring school and cattle stations, NT regulations currently prevent the Marlinja community from selling surplus electricity back to the grid. This is partly due to grid instability, a situation that should improve when additional battery capacity comes online.


                                                                                                                                            Common obstacles to rapid rollout

The experience of the Marlinja community reflects feedback from other microgrid projects. The main obstacles were:


	outdated regulations designed for centralised rather than distributed power generation

	the need for more government investment, to achieve critical mass and economies of scale

	the social change required, to allow communities to develop new business models and approaches to benefit sharing and ownership.



This last element ensures more of the value generated by the microgrid remains in the host communities, rather than going to distant shareholders in Australia or overseas.

This perhaps is the most exciting aspect of Marlinja. By generating a model of investment and ownership for Marlinja, Original Energy and other fellow collaborators have opened the door for other regional and remote communities.

Rather than continuing to rely on intermittent and expensive fossil fuels, they can embrace electricity generation that supports local economic development and investment, through community ownership and empowerment.

Regional communities with different motivations

Other regional communities have embraced microgrids to address different challenges.

The 2019 bushfires devastated coastal communities in southern New South Wales. Consequently, Cobargo wants solar and storage to provide energy security and maintain essential services in the event of future unanticipated grid outages.

Yackandandah in northeast Victoria has been pursuing a similar path for more than a decade. The community wants to reduce energy costs and emissions while building greater network resilience.

The town has long been home to three community microgrids. These are collections of houses generating, storing and even sharing electricity between dwellings using solar, batteries and smart metering.

The longer term vision of this deeply engaged community is to construct a whole-of-town grid, supported by the two community-scale batteries already in place.

Bring on the benefits

The rapid transition to renewable energy brings many opportunities and challenges. Much of the media coverage has focused on community concerns about the construction of energy infrastructure. Yet, the opportunity that renewables pose, to stimulate economic development and bring greater autonomy to regional and remote communities, barely rates a mention.

Microgrids provide one exciting example of where clean energy technology can deliver economic, environmental and social benefits to these communities.
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Cool roofs outperform green roofs in urban climate modeling study
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Painting roofs white or covering them with a reflective coating would be more effective at cooling cities like London than vegetation-covered "green roofs," street-level vegetation or solar panels, finds a new study led by UCL researchers.


                                        
                                              
                                        
                                                                                                                                    Conversely, extensive use of air conditioning would warm the outside environment by as much as 1 degree C in London's dense city center, the researchers found.

The research, published in Geophysical Research Letters, used a three-dimensional urban climate model of Greater London to test the thermal effects of different passive and active urban heat management systems, including painted "cool roofs," rooftop solar panels, green roofs, ground level tree vegetation and air conditioning during the two hottest days of the summer of 2018, the warmest on record.

It found that if adopted widely throughout London, cool roofs could reduce outdoor temperatures across the city, on average, about 1.2 degrees C, and up to 2 degrees C in some locations. Other systems, such as extensive street-level vegetation or solar panels would provide a smaller net cooling effect, only about 0.3 degrees C on average across London, though they offer other environmental benefits. Similarly, while green roofs offer benefits like water drainage and wildlife habitats, their net cooling effect on the city was found to be negligible on average.

Air conditioning, which transfers heat from within buildings to the outside, would warm the outdoor urban environment by about 0.15 degrees C for the city overall, but by as much as 1 degree C in dense central London. The researchers also found that the increase in the distribution of air conditioning units in their model could be entirely powered by photovoltaic solar panels if they were similarly installed to their fullest extent.


                                                                                                        
    
        
        
        
    

                                                                                                                                            To gauge the potential full effect of each method, the team modeled each one as though they had been as widely adopted as theoretically feasible across housing, commercial and industrial buildings throughout Greater London.

Lead author Dr. Oscar Brousse (UCL Bartlett School Environment, Energy & Resources), explained, "We comprehensively tested multiple methods that cities like London could use to adapt to and mitigate warming temperatures, and found that cool roofs were the best way to keep temperatures down during extremely hot summer days. Other methods had various important side benefits, but none were able to reduce outdoor urban heat to nearly the same level."

As the climate changes, residents within cities are particularly vulnerable to warming temperatures. Cities generally trap heat, inducing the Urban Heat Island effect that can lead to greater discomfort and mortality for residents during hot spells. Finding ways to adapt or mitigate these warming temperatures has become a high priority for city planners and designers, who have been exploring passive cooling methods like cool roofs, green roofs and expanded urban vegetation, as well as active methods for building interiors like air conditioning.

The study offered additional insights into urban heat management by comprehensively comparing several common passive and active heat mitigation actions.

By reflecting rather than absorbing heat, cool roofs have the dual benefit of not only cooling the outside urban environment but the inside of buildings as well.


                                                                                                                                            Though on average the effect of green roofs was negligible, the researchers found that their effect on temperature varied significantly throughout the day. During the warmest times of day, the wide adoption of green roofs could lower urban temperatures by an average of 0.5 degrees C. However, this would be offset overnight as the thermal mass from the roofs would retain daytime heat, releasing when the sun was down and increasing night-time temperatures by about the same amount.

Converting city greenspaces from grass to deciduous tree cover would cool temperatures overnight, but at best, would have mixed net effects during the day. In addition, it would likely increase the amount of water vapor in the air, which would effectively increase the air humidity and could affect residents' thermal comfort.
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                                        by Raziye Akkoc                                                                                                                    
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The European Union on Thursday slapped extra provisional duties of up to 38 percent on Chinese electric car imports because of Beijing's "unfair" support, a move that risks escalating tensions with Beijing.


                                        
                                              
                                        
                                                                                                                                    A European Commission probe launched last year concluded that state subsidies for Chinese EV manufacturers were unfairly undercutting European rivals--which Brussels wants to shield as they make the transition from thermal to electric power.

The Chinese Chamber of Commerce to the EU slammed the tariffs, coming on top of current import duties of 10 percent, as "politically-motivated" and "protectionist", while voicing hope the dispute could yet be resolved through dialogue.

Europeans are split on the move, with Germany and its homegrown auto champions, who do significant trade with China, fearing it will do more harm than good if it leads to a clampdown on EU exports as Beijing has already threatened.

German auto giant Volkswagen slammed the move as "detrimental" while the head of BMW said the tariff battle "leads to a dead end".

France and Italy have pushed for tariffs on Chinese EVs--whose EU market share has skyrocketed--but Sweden like Germany has expressed reservations, while Hungary is outright opposed.

The provisional tariffs kick in from Friday, with definitive duties to take effect in November for a five-year period, pending a vote by the EU's 27 states.

"Our investigation... concluded that the battery electric vehicles produced in China benefit from unfair subsidization, which is causing a threat of economic injury to the EU's own electric car makers," the EU's trade chief Valdis Dombrovskis said.

In response, the commission imposed provisional duties on major Chinese manufacturers including 17.4 percent for market major BYD, 19.9 percent for Geely and 37.6 percent for SAIC.

Other producers in China that cooperated with Brussels will face a tariff of 20.8 percent, while those that did not would be subject to the maximum 37.6 percent duty.

US tech billionaire Elon Musk's Tesla--which manufactures in China--is the only electric automaker to have asked Brussels for its own duty rate, to be calculated based on evidence it has submitted.

The Tesla Model 3 would be affected as well as the electric Mini, the Volvo EX40 and all other non-Chinese branded cars made in China.

A Tesla spokesperson suggested the Model 3's prices would increase "in the short term".


                                                                                                        
    
        
        
        
    

                                                                                                                                            'Intensive' talks with China

The move comes despite the opening of talks between Chinese and EU trade officials, and trade chief Dombrovskis said Brussels will continue "to engage intensively with China on a mutually acceptable solution".

China's electric car maker Nio said it still hoped for a resolution with the EU, while fellow EV maker XPeng said it would "find ways to minimize the impact on consumers" without changing its international strategy.

EU officials have indicated that, should a negotiated solution emerge, they may not ultimately need to levy the tariffs.

But Dombrovskis cautioned that "any negotiated outcome to our investigation must clearly and fully address EU concerns and be in respect of WTO rules."

Cui Dongshu, secretary-general of the China Passenger Car Association, told AFP the move "would obviously have a negative impact on the development of China's EV industry, especially its development in the EU in the short term."

Beijing has already signaled its readiness to retaliate by launching an anti-dumping probe last month into pork imports, and Chinese media suggest further probes could be in the works.

Chinese officials have also railed against EU investigations targeting state subsidies in the green tech sector, including wind turbines.

Expected cut to imports

The United States has already hiked customs duties on Chinese electric cars to 100 percent, while Canada is considering similar action.


                                                                                                                                            But Brussels faces a delicate balancing act as it seeks to defend Europe's auto industry--the jewel in its industrial crown--while both avoiding a damaging showdown with China and meeting its targets for slashing carbon emissions.

The EU aims for Europeans to switch massively to electric vehicles as it plans to outlaw the sale of new fossil fuel-powered cars from 2035.

Chinese-made EVs' market share in the EU climbed from around three percent to more than 20 percent in the past three years, according to the European Automobile Manufacturers' Association.

Chinese brands account for around eight percent of that share, it said.

Germany's Kiel Institute for the World Economy, alongside Austrian institutes, predicted the provisional higher taxes would reduce vehicle imports from China by 42 percent.

Electric car prices could rise by an average of 0.3 to 0.9 percent in the EU, they added.

German auto manufacturers fear any retaliation could hurt their activities in China.

Duties were "generally not suitable for strengthening the competitiveness of the European automotive industry in the long term--we reject them", Volkswagen said.
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Much of the debate about nuclear power in the month since the Coalition announced its plan to install reactors in seven states has been about cost.


                                        
                                              
                                        
                                                                                                                                    But some things matter more to electricity users than the average price they pay for electricity.

For big industrial users who either buy their power wholesale, or renegotiate their fixed-term price contracts frequently, it is important that the wholesale price is fairly steady.

Nuclear power plants produce power at a fairly steady pace, which leads to a more steady market price. Power systems built around wind and solar produce cheaper power, but with more uncertain output and much greater variability in price.

This greater variability can be smoothed to some extent by adding storage such as pumped hydro and large-scale batteries, but to the extent that it remains, uncertain prices make investments in power-hungry projects harder to justify.

The greater the uncertainty, the more investment moves to other firms, other less energy-intensive industries and other countries.

This has been confirmed in a study of the behavior of thousands of Chinese firms between 2008 and 2018.

Variable prices cut the value of firms

I presented preliminary results from a project using data from Queensland during Australian Energy Week last month.

Those results suggest that higher volatility in wholesale electricity prices lowers the share price of listed firms in the metals and mining industries.

Intraday price volatility has doubled over the past five to ten years. I find this has cost the firms that suffered it 5% of their share market value.

The metals and mining industries are valued at about A$40 billion, meaning a 5% reduction corresponds to $74 per Australian, each year.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Without nuclear, prices vary more

Now back to nuclear. Since nuclear power can generate electricity regardless of the weather, an advantage it has is lower price volatility.

We can see this by investigating what has happened in other countries when a sizeable proportion of the nuclear capacity has been taken offline.

Two recent examples from Europe illustrate this.

The first is from Germany which shut down three nuclear reactors on December 31, 2021, halving Germany's nuclear power capacity overnight.

The second example is taken from France. There, stress corrosion cracking was discovered in several reactors and in April 2022, it had taken out 28 of France's 56 reactors.

In Germany, shutting down the reactors pushed up price volatility by 5% to 15%. France experienced a few extreme price spikes, which also drove up the volatility.

In nearby southern Sweden and Poland, price volatility fell 10% to 25% during the same period.

As we keep expanding wind and solar, it is highly likely that electricity wholesale price volatility will climb further.

If Australia continues to rule out nuclear power, it is necessary to ask what else it can do to keep price volatility in check.


                                                                                                                                                                            
                                        											
										                                            
                                                                                                                            
                                                
This article is republished from The Conversation under a Creative Commons license. Read the original article.[image: The Conversation]
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Amazon to build 'top secret' cloud for Australia's spies
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Top-secret Australian military intelligence will be stored on a custom cloud server built by US tech giant Amazon, Canberra said Thursday as it unveiled the US$1.3 billion deal.


                                        
                                              
                                        
                                                                                    The Australian government said Amazon Web Services would design a "top secret" cloud for the country's military and intelligence agencies.

It would lead to "greater interoperability and deeper collaboration with the United States", one of Australia's most steadfast military allies, a government statement said.

Australian spy boss Rachel Noble said the cloud would also support the country's "Redspice" intelligence program, which aims to counter the growing risk of cyber attacks.

Amazon would build three data centers across Australia.
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Japan deploys humanoid robot for railway maintenance
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It resembles a malevolent robot from 1980s sci-fi but West Japan Railway's new humanoid employee was designed with nothing more sinister than a spot of painting and gardening in mind.


                                        
                                              
                                        
                                                                                    Starting this month, the machine with a crude head and coke-bottle eyes mounted on a truck--which can drive on rails--will be put to use for maintenance work on the firm's network.

Its operator sits in a cockpit on the truck, "seeing" through the robot's eyes via cameras and operating its powerful limbs and hands remotely.

With a vertical reach of 12 meters (40 feet), the machine can use various attachments for its arms to carry objects as heavy as 40 kilograms (88 pounds), hold a brush to paint or use a chainsaw.
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For now, the robot's primary task will focus on trimming tree branches along rails and painting metal frames that hold cables above trains, the company said.

The technology will help fill worker shortages in aging Japan as well as reduce accidents such as workers falling from high places or suffering electric shocks, the company says.

"In the future, we hope to use machines for all kinds of maintenance operations of our infrastructure," and this should provide a case study for how to deal with the labor shortage, company president Kazuaki Hasegawa told a recent press conference.


                                                                                
                                        											
										                                                                                    
                                                (c) 2024 AFP
                                            

                                                                                
                                        
                                        
                                            
                                                Citation:
                                                Japan deploys humanoid robot for railway maintenance (2024, July 4)
                                                retrieved 4 July 2024
                                                from https://techxplore.com/news/2024-07-japan-deploys-humanoid-robot-railway.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-japan-deploys-humanoid-robot-railway.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



China's BYD opens EV plant in Thailand despite slowdown, tariff row

                                        by Damon WAKE                                                                                                                    
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China's electric vehicle giant BYD opened a factory in Thailand on Thursday, continuing its international expansion despite a market slowdown and hours before the European Union was due to impose swingeing tariffs on Chinese EV firms.


                                        
                                              
                                        
                                                                                                                                    The plant in Rayong, an industrial area southeast of Bangkok, will be able to build up to 150,000 vehicles a year, according to the company, which dominates its domestic market.

Wang Chuanfu, Shenzhen-based BYD's chief executive, said production would initially focus on full electric vehicles and later expand to include plug-in hybrids, which combine a conventional engine with an electric motor.

"BYD Thailand plant has an annual capacity of 150,000 vehicles, including the four major processes of vehicle and parts production, and will create about 10,000 jobs," Wang said at an opening ceremony.

Thailand has long been a major assembly hub for Japanese car makers including Toyota and Honda, but is now seeking to shift production away from conventional vehicles and towards EVs.

The kingdom has offered substantial tax breaks for companies as it aims for 30 percent of its car production to be EVs by 2030.

BYD overtook Elon Musk's Tesla in the fourth quarter of 2023 to become the world's top seller of electric vehicles.

Tesla reclaimed top spot in the first quarter of this year, but BYD is bullish about its expansion, insisting last month it would press ahead with a second factory in the European Union.

The Chinese automaker recorded a record annual profit of 30 billion yuan ($4.1 billion) last year, but in April reported lower than expected revenue for the first quarter of 2024.

BYD has faced a bitter price war in China, where a staggering 129 EV brands are slugging it out--with only 20 achieving a domestic market share of one percent or more, according to Bloomberg.


                                                                                                        
    
        
        
        
    

                                                                                                                                            China has led the global shift to electric vehicles, with almost one in three cars on its roads set to be electric by 2030, according to the International Energy Agency's annual Global EV Outlook.

But European regulators have raised concerns about what they say is "overcapacity" created by excessive state subsidies.

Seeking to protect European manufacturers from cheaper Chinese imports, Brussels has proposed a provisional hike of tariffs on Chinese manufacturers: 17.4 percent for BYD, 20 percent for Geely and 38.1 percent for SAIC--in addition to the current 10 percent import duty.

EU and Chinese trade chiefs held talks last weekend in a bid to avert a bitter trade war, but the tariffs are set to come into force on Thursday.

But while they are high, the EU tariffs are significantly lower than the 100 percent rate the United States imposed from last month on Chinese electric cars.
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Team prints edible QR codes using innovative 3D food printer
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Like a scene from the movies, a team of researchers from Singapore University of Technology and Design (SUTD) has developed new ways to freely produce and customize the food that we eat.


                                        
                                              
                                        
                                                                                                                                    Their findings have been published in the journal Future Foods as "Multi-material direct ink writing 3D food printing using multi-channel nozzle."

Three-dimensional (3D) printing using food ingredients is currently the favored approach to shaping foods with unique structures, textures, and nutritional compositions.

"Printing food in 3D enables the customization of nutrients, the creation of aesthetically pleasing meals, and the modification of food texture to suit individual dietary needs," explains principal investigator Michinao Hashimoto, an associate professor at SUTD looking into combining the use of design and technology in research.

Some repurposed food sources, such as okara (soybean dregs), orange peels, and insect protein, tend to ward off appetites by their appearances and origins. By adjusting the printing parameters, researchers can incorporate edible and nutrient-rich ingredients from these unusual sources, and construct an aesthetically pleasing meal.

For the everyday person, this brings to the table a personalized and sustainable means to get the daily grub. At the same time, individuals with eating disorders or who have difficulty swallowing (dysphagic) can customize their mealtime experience and improve their eating habits.

Researchers have successfully printed foods using chocolate, milk, gelatin, and vegetable inks, but these constructs are largely confined to single ingredients. Existing methods struggle with seamless transitions between materials, leading to fragmented prints and increased complexity in the machine printing process, according to Dr. Lee Cheng Pau, the lead researcher of the current study.


                                                                                                        
    
        
        
        
    

                                                                                                                                            One common approach uses multiple nozzles to hold and eject different food constituents, like having a box of color pencils to work with. Requiring careful machine design and nozzle alignment when printing, this approach has discontinuous interfaces, where different materials overlap, and long printing times.

Associate Prof Hashimoto and the team favor a different approach, taking inspiration from microfluidics. With dual inlets and a single outlet, this approach mitigates the intricacies of switching between multiple nozzles by combining the food pipelines before the printing stage.

Combining different food inks by intersecting junctions is not trivial, however. Backflows into the ingredient inlets tend to happen with fluids of different rheological properties--such as flow and viscosity. For example, squeezing out a dab of toothpaste requires more strength than pouring out water. If the two were to feed into a single outlet, pushing out toothpaste would likely send some paste up into the water inlet.

To overcome this challenge, the researchers had to carefully engineer the design of the food printer. The first step was to widen the exit outlet of the Y-junction in the printer to accommodate food ingredient inks that are high-yield-stress, which require more force to extrude. This change offers a lower resistance for the flow, preventing the ink from going up the wrong channel in the printer.

In addition, it is necessary to account for the delay in the food ink transition. As the location for the switching between inks no longer happens at the printing nozzle, the researchers implemented an offset for the printing algorithm.


                                                                                                                                            With their clever design, the team was able to demonstrate seamless and continuous printing between inks with vastly different rheological properties, with minimal backflow. To demonstrate the prowess of their system, they printed the SUTD institutional logo and a fully functional QR code using different milk inks.

Following up on their innovation, the team hopes to optimize the design and technology further to accommodate more inlets and progress toward commercial scalability.

"Our technology can be used to 3D-print foods consisting of multiple materials without compromising the printed structures and appearance," said Dr. Lee. "It can be applied in creating meals tailored to individual dietary needs, aesthetically pleasing dishes, and interactive food experiences such as edible QR codes."


                                                                                                                                                                            
                                        											
																								More information:
												Cheng Pau Lee et al, Multi-material Direct Ink Writing 3D Food Printing using Multi-channel Nozzle, Future Foods (2024). DOI: 10.1016/j.fufo.2024.100376
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From daytime irrigation to selling surplus energy: Optimizing the use of solar energy in irrigation communities
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                Map of the Valle Inferior irrigation system and its division into nine sectors. The solar plant is located in Sector 6. Credit: Comunidad de Regantes del Valle Inferior, n.d.
            
        

    


Irrigation faces the challenge of making its activity more sustainable, both environmentally and economically. In this context, energy self-sufficiency is proposed as a path to follow for the agriculture of the future.


                                        
                                              
                                        
                                                                                                                                    The Lower Guadalquivir Valley Irrigation Community, covering almost 19,000 hectares and with more than 2,000 irrigators, began self-supplying through solar energy in 2019 through the installation of a 6-megawatt photovoltaic plant, the largest of all irrigation systems in Spain. This has made it a trailblazer and testing ground available to the scientific community as efforts are being made to shift towards an environmentally and economically sustainable irrigation model.

The most recent example is its close collaboration with the Maria de Maeztu Unit of Excellence's Hydraulics and Irrigation research group, in association with the University of Cordoba's Department of Agronomy (DAUCO), which has proposed different strategies to maximize the use of the solar energy it produces, prevent the surplus from being lost, and reduce dependence on external energy sources.

The researchers responsible for the study, Maaike van de Loo, Emilio Camacho and Juan Antonio Rodriguez, explain that more solar energy is currently produced than is used, generating a surplus of around 50%, while a secondary source is necessary to meet energy needs when solar energy is not being produced; at night, for example.

To resolve this situation, two possible solutions have been studied that would contribute to reducing the volume of energy lost and optimizing its use, ideas having been published in the journal Renewable Energy.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The first one proposes a change in growers' habits, adjusting irrigation schedules to coincide with the daytime hours when solar energy is produced, and avoiding nighttime irrigation. This approach, the research team explains, represents a paradigm shift since traditionally the Lower Valley Community had opted for irrigation at night due to the advantages it entailed: cheaper energy rates and milder temperatures, which reduce water evaporation levels.

However, the drop in energy costs thanks to the construction of the photovoltaic plant, and the expansion of drip irrigation, which reduces water consumption by up to 60% compared to other conventional methods (by allowing for more precise application, thereby minimizing losses) means that irrigators have reason to change their routines.

The strategy that the research group proposes is to abandon on-demand irrigation (24 hours of water availability) and concentrate its use in a space 8 to 12 hours, when there is sunshine, which would significantly increase the ready supply of photovoltaic energy, above 90%.

The researchers clarify that, even if this model is implemented, it would always be necessary to have an additional energy source to supplement solar due to its dependence on weather and environmental conditions. However, in a region like Andalusia, with more than 3,000 hours of sunshine per year, the strategy would significantly reduce dependence on external sources and contribute to a more sustainable irrigation model, both economically and environmentally.


                                                                                                                                            The second scenario is economic and consists of selling surplus energy, something that the Lower Valley Community has been doing since the plant's installation. An increase in solar energy production at the national and European levels, however, has led to lower prices, which reduces its profitability.

The study concludes that, thus far, there is no solution that guarantees 100% exploitation of solar energy, though it constitutes a valuable resource. Nevertheless, the researchers are confident that research like this, together with the experience of the Lower Valley Irrigation Community, can pave the way for the irrigation of the future, one capable of combining environmental protection with economic profitability by taking full advantage of the territory's potential.
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												Maaike van de Loo et al, Defining the optimization strategy for solar energy use in large water distribution networks: A case study from the Valle Inferior irrigation system, Spain, Renewable Energy (2024). DOI: 10.1016/j.renene.2024.120610
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Mass production may soon make ultra-large nano transparent screens accessible to everyone

									    

    
        
            [image: Mass production will soon make ultra-large nano transparent screens accessible to everyone]
             
                Image of the large-sized NTS, jointly developed by the KIMM and Meta2People, being demonstrated (transparent). Credit: Korea Institute of Machinery and Materials (KIMM)
            
        

    


A super-sized Nano Transparent Screen (NTS) has been developed and commercialized for the first time in the world. This innovative screen can adjust its transparency according to the environment and can be produced at a low cost, paving the way for the widespread adoption of large transparent screens, which until now have been prohibitively expensive.


                                        
                                              
                                        
                                                                                                                                    The newly developed screen is expected to find applications across various products, such as transparent displays in department stores and supermarkets, smart windows for buildings, and versatile transparent displays suitable for both indoor and outdoor promotional uses.

The research team led by Principal Researcher Jun-Ho Jeong of the Nano-lithography and Manufacturing Research Center of the Korea Institute of Machinery and Materials (KIMM), an institute under the jurisdiction of the Ministry of Science and ICT, and Meta2People has succeeded in the commercialization of a 100-inch large-sized NTS whose transparency can be freely adjusted depending on the information provided by the surrounding lighting and images.

The NTS was installed in the outdoor space of the "Youth Mall" located in Chungju in June, and will be disclosed at the International Nano Technology Exhibition, also known as "Nano Korea 2024," which is the country's largest nano technology convention scheduled to be held from July 3, 2024 (Wednesday) to July 5, 2024 (Friday) at KINTEX in Ilsan.

The NTS developed by the KIMM is composed of a film as thin as a human hair, made by evenly dispersing titanium dioxide (TiO2) nanoparticles, with a diameter of 100 nanometers, inside the film. When light is emitted from the beam projector to the NTS, a very wide and clear image, at a viewing angle of 170 degrees, can be viewed together with the scenery beyond the transparent screen. Therefore, the video on the screen is visible to the viewers from every angle.
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                Principal Researcher Jun-Ho Jeong of the KIMM is giving an explanation on the NTS. Credit: Korea Institute of Machinery and Materials (KIMM)
            
        

    



Moreover, the NTS developed by the KIMM's research team can be overlapped with a Polymer Dispersed Liquid Crystal (PDLC) film. When the brightness of the ambient light requires adjustment or when detailed images need to be projected, the transparency of the PDLC film can be lowered to produce clearer images.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The price of a conventional 100-inch transparent Organic Light-Emitting Diode (OLED) screen is over KRW 100 million, which is too expensive for general consumers to afford, while transparent Light-Emitting Diode (LED) has not been widely used due to its low resolution.

NTSs can be mass-produced through a roll-to-roll process, they can be supplied to the market at around 10 percent of the price of transparent OLED screens. These screens are also capable of producing clear images without loss of resolution by using the highest resolution beam projector.

Additionally, the characteristics of NTSs related to light rarely change in high and low temperature environments, making it possible to manufacture 100-inch or larger transparent screens in the form of light-weighted and flexible films. Moreover, as NTSs are not affected by adverse weather conditions such as extreme cold or heat waves, these screens are suitable for indoor as well as outdoor installation.
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                Image of the large-sized NTS, jointly developed by the KIMM and Meta2People, being demonstrated (semitransparent). Credit: Korea Institute of Machinery and Materials (KIMM)
            
        

    



Principal Researcher Jeong of the KIMM commented, "The technology for manufacturing NTSs is a cutting-edge, innovative technology created through the combination of nanomaterials and nanomanufacturing technology with existing IT technologies.

"Going forward, we will focus on research and development to continuously improve the quality of NTSs and lead the popularization of transparent screens."

President Seog-Hyeon Ryu of the KIMM remarked, "This research is substantially meaningful in that the KIMM has successfully commercialized its technology jointly with a research institute spin-off company established through the KIMM's investment of its original patented technology.

"We will continue to devote ourselves to the development of technologies that can contribute to the development of national strategic technologies and also to the revitalization of local economies."
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Simulations provide models for a resilient and sustainable electric grid

									    

    
        
            [image: Simulations provide models for a resilient and sustainable electric grid]
             
                Predicting hot spots inside a transformer. Internals of transformers can get as hot as boiling water (100degC). Credit: Vaibhav Bahadur, UT Austin
            
        

    


In a significant step towards resilient, sustainable energy, researchers at The University of Texas at Austin (UT Austin) are undertaking an initiative to enhance the performance and longevity of grid transformers, a critical component of the electric grid.


                                        
                                              
                                        
                                                                                                                                    Failures in transformers cause widespread disruptions across electrical networks, severely affecting grid stability. The financial impact of such failures often goes beyond just the cost of replacing the transformer. Cleanup efforts, repairs and grid-wise equipment replacements can become necessary, and additional losses related to productivity can hinder economies.

Central to transformer longevity is the integrity of electrical insulation materials, which currently consist of kraft paper-like materials. While such materials are excellent electrical insulators, they are also very good thermal insulators. This is undesirable since they trap heat, causing overheating--a leading cause of transformer failure.

To address these challenges, UT Austin researchers are exploring high thermal conductivity papers to enhance heat dissipation and thereby extend transformer life.

"We are exploring high thermal conductivity paper by doping conventional cellulosic paper with nanoparticles of boron nitride, which boasts much higher thermal conductivity than paper," explained Vaibhav Bahadur, principal investigator in the study.

"We are finding that even a modest increase in thermal conductivity of the paper can reduce internal hotspot temperatures by 5degC to 10degC. This might sound like a small reduction, but in reality, it is enough to double or even triple the lifespan of transformers."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Using a 3D heat-transfer model on Stampede2, a supercomputer at the Texas Advanced Computing Center, researchers successfully simulated and predicted thermal performance. These simulations required significant computing power, which Stampede2 delivered in a matter of minutes.

"This pioneering research marks a transformative step in electrical grid technology. By extending the life of transformers through advanced insulation materials, we can achieve a more sustainable, reliable and resilient power grid," said Bahadur.

While the research focused on transformers, the team is analyzing the benefits of high thermal conductivity nano-insulation materials for packaging next-generation chips used in artificial intelligence, transportation and grid-related applications.

"Heat is a problem in transformers and electrical equipment; it is an even bigger problem in chips that power our digital and cloud-based lifestyles," Bahadur said. "Our aim is to come up with materials-based solutions which keep everything cool."
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                The instrument imaging team, from left: Philadelphia Orchestra bassist Duane Rosengard; Peter Noel, PhD, director of CT Research at the Perelman School of Medicine; luthier Zachary S. Martin; Leening Liu, a PhD student in Noel's Laboratory of Advanced Computed Tomography Imaging; and Mark Kindig. Credit: University of Pennsylvania
            
        

    


When you're an expert in medical CT imaging, two things are bound to happen, says Peter Noel, Ph.D., associate professor of Radiology and director of CT Research at the Perelman School of Medicine. One: You develop an insatiable curiosity about the inner workings of all kinds of objects, including those unrelated to your research. And two: Both colleagues and complete strangers will ask for your help in imaging a wide variety of unexpected items.


                                        
                                              
                                        
                                                                                                                                    Over the course of his career, in between managing his own research projects, Noel has imaged diverse objects ranging from animal skulls to tree samples from a German forest, all in the name of furthering scientific knowledge. But none has intrigued him as much as his current extracurricular project: the first known attempt to perform CT imaging of some of the world's finest string basses.

The goal is to crack the code on what makes a world-class instrument. This knowledge could both increase the ability to better care for masterworks built between the 17th and 19th centuries, as well as providing insights into refining the building of new ones, including possibly shifting from older, scarcer European wood to the use of sustainably harvested U.S. wood.

That's why Noel and Leening Liu, a Ph.D. student in Noel's Laboratory of Advanced Computed Tomography Imaging, have found themselves volunteering to run the basses through a Penn CT scanner occasionally, when they're not developing next-generation CT technology.

"We always learn something out of projects like this ... the more appealing part is that medical research can also be applied to non-medical things," Noel said. "We have the opportunity to take what we learn in medicine and use it for something else--in this case, moving the arts forward."

All about that bass

The project was born out of a partnership among Philadelphia bassist and independent scholar Duane Rosengard, a member of the Philadelphia Orchestra since 1986, who has authored several books on stringed instruments from the 16th century to the present; along with his childhood friend and amateur bassist Mark Kindig of Maryland; and long-time collaborator and award-winning luthier Zachary S. Martin of Rhode Island.


                                                                                                        
    
        
        
        
    

                                                                                                                                            To grasp the project's potential scholarly and artistic importance, it helps to understand a bit about the bass itself. Taller and wider than most people, the bass's sonorous tones create an aural anchor whenever and wherever it's played, ranging from classical to jazz, rockabilly, bluegrass, and beyond.

"The double bass is the only stringed instrument that's used in virtually all genres of music around the world," Rosengard said. "With the bass, we often use descriptor words like organ-like, chocolatey, or velvety to describe the sound. We'd like to understand more of the 'why' of that."

Developed in the late 16th century, the bass exists today as a delightfully nonconformist instrument of which none of the dimensions--or even its basic shape--are fully standardized. This is in marked contrast with the violin, whose size, shape, and other specs have been established since about 1560, said Martin, who drives down from his workshop to prepare each bass for scanning. As a luthier, the term for craftspeople who build and restore stringed instruments, Martin has restored many fine old basses, some as old as 400 years.

Not only do violins share consistent dimensions, but also more is known about their internal characteristics. Their small size--with a body length of just 14 inches--has lent itself to scientific exploration via X-ray and CT scanning for the past generation. With a violin, anyone in any imaging department can scan it easily, Noel said.

"Medical CT scanners are designed for human bodies, typically ranging from 40 to 50 cm in diameter," he said. "However, unlike the human body, basses are filled with air and often exceed 70 cm in diameter, presenting significant technical challenges that need to be worked out."

The connection with Penn came about through Siemens Healthineers, a leading manufacturer of CT machines and other medical equipment. After several requests at institutions throughout the country, Kindig and Rosengard finally connected with Noel, a music lover and Philadelphia Orchestra patron.

"It's quite extraordinary that after all of our searching throughout the country to find a big enough scanner, we connected with Penn Medicine, less than a mile from the orchestra's home at the Kimmel Center for the Performing Arts," Rosengard said.

Rosengard, Kindig, and Martin have assembled a wish list of some 20 of the world's finest old basses to examine with their Penn partners.


                                                                                                                                            A complicated process

When a patient--or object--undergoes a CT scan, they lie on a bed that slowly moves through a gantry while an X-ray tube rotates around them, aiming X-rays through the body. CT scanners use special digital X-ray detectors. As the X-rays leave the patient, they are picked up by the detectors and transmitted to a computer.

Preparing a bass for a scan poses more challenges than the average patient. First, the bass requires a special bass holder, which Martin designed and made to cradle the instrument securely on the scanner. Then, because any metal on the bass would severely distort the CT images, Martin and Rosengard, working in a backstage room at the Kimmel Center, remove all metal items including strings and tuning machines.

The most nerve-wracking part is taking off the strings; the sound post, a crucial cylinder of wood wedged between the instrument's front and back at the bridge, can collapse without pressure from the strings.

Ever-meticulous, Martin photographs and numbers each screw that comes out of an instrument's tuning machines. They're stored in the locked room while the bass is at Penn. Once the scan is complete, Martin and Rosengard return to the Kimmel Center and reverse the process, Martin making any minute adjustments needed to ensure the bass is exactly as it was before the scan.

The team has set its focus on exploring two data points for each bass: internal air volume and the density of its wood. "We believe the air volume has everything to do with why a bass sounds the way it does, because it directly relates to the sonority of a particular instrument and its presence or power," Martin said. "And wood density very much plays into the instrument's structure, flexibility, and responsiveness."


                                                                                                        
    
        
        
        
    

                                                                                                                                            The medical connection

Liu operates the scanner when Rosengard and Martin bring in one of their rare basses. She also helps calculate the instruments' internal volumes. "From the internal corpus volume perspective, it's a straightforward calculation for us," she said. "It means segmentation, counting the pixels, and then using the pixel volume to calculate how much volume is within the bass itself."

As for mapping the density of the wood, this issue is more relevant to Liu's Ph.D. research than you might expect. Her thesis focuses on using physical density to measure temperatures within the human body, specifically for thermal ablation, a minimally invasive treatment for cancers, including those of the liver and kidney. Carefully directed high temperatures are used to kill both tumor cells and a surrounding safety margin of healthy tissue, and knowing the temperature at which the tissue is burned gives an idea of the treatment's effectiveness.

So far at least, the wood density component is the more challenging scientifically, Liu said.

"In the temperature project, the scanner outputs quantitative maps that we can use to successfully generate physical density maps," she explained. "We were hoping that translating that for the bass would also be possible, but there are still some challenges with that approach we're trying to resolve."

Challenges aside, these collaborators from both creative and quantitative disciplines are delighted to be working together.

"We scientists love to talk about the science part and the musicians feel the same way about music," Noel said. "We all have a common sense of what we want to achieve, but it's inspiring and amazing to see what happens when two totally different worlds talk to each other."
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New lithium plant inaugurated in Argentina
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French mining group Eramet and China's Tsingshan on Wednesday inaugurated a lithium production plant in Argentina to supply the booming electric car industry.


                                        
                                              
                                        
                                                                                    The site in the northwestern province of Salta represents an investment of $870 million dollars, Eramet said.

The plant is not a traditional mine nor one of the environmentally damaging salt flats from which the metal used in electric batteries is normally extracted in South America's so-called lithium triangle of Argentina, Bolivia and Chile.

Instead, it uses an innovative "direct extraction" method, according to Eramet.

The plant is expected to produce up to 24,000 tons of battery-grade lithium carbonate per year at full capacity, Eramet CEO Christel Bories told AFP--enough for 600,000 electric vehicle batteries.

In 2021, when Eramet announced it was reviving the project with Tsingshan, delayed by the coronavirus pandemic, Bories said the plant was expected to meet 15 percent of Europe's lithium needs.

Production is planned to start in November with 350 employees.

Argentina is the fourth-biggest producer of the so-called "white gold", after Australia, Chile and China.
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Threads, Meta's alternative to X (formerly Twitter), has hit 175 million monthly users a year after its out-of-the-blue launch.


                                        
                                              
                                        
                                                                                                                                    "What a year," Meta CEO and Facebook founder Mark Zuckerberg said Wednesday on Threads in announcing the platform had reached the threshold.

Threads, which hit app stores on July 5 last year, is a spin-off of Instagram and is intended to be a rival to X, formerly known as Twitter, after that platform alienated many users and advertisers following Elon Musk's purchase in 2022.

Threads was rushed out after Musk threatened to limit the amount of posts on X for non-subscribers.

This was the latest in a long line of chaotic announcements by the mercurial Tesla founder and Zuckerberg tried to seize the moment.

Promoted through their Instagram accounts, more than 100 million people downloaded Threads within a week of its launch in 100 countries, though the EU had to wait until December over regulatory concerns.

The push from Instagram helped Threads become the fastest downloaded app ever, crushing the previous record held by AI sensation ChatGPT.

The initial enthusiasm waned however, and Threads has more gradually grown usage, with a big help from the Instagram crossover and exiles turned off by Musk-owned X.

Threads chief Adam Mosseri said he hoped the platform would become more independent from Instagram over time and intends to open it to advertisers in the not so distant future.

Getting bigger than Musk's X "will take some time, but I will consider it a failure if we don't get there," Mosseri told the Platformer news website.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Threads has drawn flack for Meta's decision to downplay news and politics in an effort to become a more friendly site than X at the risk of dulling engagement.

"A year after launch, we know what Threads isn't, but we don't know what it is," said Emarketer principal analyst Jasmine Enberg.

"The lack of a unique identity is one of its biggest hurdles to achieving real staying power," she added.

Now privately owned by Musk, X no longer releases industry metrics; the company insists that its user base is growing and more engaged than on other platforms.

"Threads was launched during a time when X was struggling, but since then, X has been surprisingly resilient," said Debra Aho Williamson, chief analyst at Sonata Insights, a research firm.

"Sports and political discussion are still very active on X, and considering that we have the Olympics, Euro 2024 and the US presidential election this year (among other major events), X will probably continue to attract users," she added.
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A study comparing jokes by people versus those told by ChatGPT shows that humans need to work on their material.


                                        
                                              
                                        
                                                                                                                                    The research team behind the study published July 3 in the journal PLOS ONE took on the serious task of comparing participants' reactions to jokes written by ChatGPT 3.5 and others written by people. This was conducted in an effort to determine whether artificial intelligence could outwit humans for a laugh, said Drew Gorenz, a doctoral candidate in social psychology at the USC Dornsife College of Letters, Arts and Sciences.

"Since ChatGPT can't feel emotions itself but it tells novel jokes better than the average human, these studies provide evidence that you don't need to feel the emotions of appreciating a good joke to tell a really good one yourself," Gorenz said.

One study compared the funniness of novel jokes generated by regular people with the funniness of novel jokes generated by ChatGPT. Participants rated the funniness of all jokes without knowing their author. The researchers found that overall, nearly 70% of the participants rated the ChatGPT-generated jokes as funnier than those crafted by humans.

A little over 25% of participants rated the human-crafted responses as funnier, and only about 5% rated jokes from both sources as equally funny. The results were consistent even when the researchers checked for differences across various demographics.

To see how ChatGPT might fare against professional humor writers, the researchers conducted a second study in which they challenged ChatGPT to develop new headlines in the satirical style of The Onion. They then asked another group of 200 participants to rate the funniness of original Onion headlines and of the new ChatGPT-generated headlines. Participants found ChatGPT's headlines just as funny as the original Onion headlines.


                                                                                                        
    
        
        
        
    

                                                                                                                                            AI jokes: First study

How does one get people and AI to generate original jokes? For the first study, both ChatGPT and 105 participants completed three tasks, each including three prompts.

In the first task, they crafted humorous new phrases for common acronyms. In a second task, both ChatGPT and the human writers generated funny answers to fill-in-the-blank phrases such as, "A lesser known room in the White House: _____." They were also prompted to come up with a "roast joke," a funny slam inspired by an awkward fictional scenario such as this:

"Imagine that one of your friends wants your opinion on how well she sings. She sings a minute or two to demonstrate her voice, and you cringe--she might be the worst singer you ever heard. When she asks, 'So how was it?' you decide to be honest so you say, "To be honest, listening to that was like: _____'"

These three tasks resulted in more than 945 jokes written by 105 writers. ChatGPT was asked to generate 20 humorous answers for each prompt for a total of 180 jokes. A new group of participants then rated the funniness of the jokes.

Investigating ChatGPT and humor: Second study

In the second study, ChatGPT was fed original headlines from The Onion and asked to generate new headlines in the same style. A group of 200 participants was asked to rate the funniness of the original Onion headlines and the ChatGPT-generated ones without knowing the authorship.

Gorenz said his idea for the study stemmed in part from the entertainment world's debate over writers' concerns about the use of large language models (LLMs) like ChatGPT in entertainment production. The issue has been magnified by recent Hollywood strikes by writers and actors who are fearful that the adoption of large language models poses an existential threat to their professions, to art and to human creativity.


                                                                                                                                            Gorenz, himself an amateur stand-up comedian, acknowledged a lifelong love for comedy that inspired his research with co-author, Norbert Schwarz, who is a co-director of the USC Dornsife Mind and Society Center and an expert on consumer judgment with the USC Marshall School of Business.

Gorenz said their study raises concerns about the use of ChatGPT and other LLMs within the entertainment industry.

"The implications are more positive for people who merely want to reap the benefits of elevating their everyday communications with a dose of humor," he and Schwarz, a Provost Professor of Psychology and Marketing, wrote.

"But for professional comedy writers, our results suggest that LLMs can pose a serious employment threat," Schwarz noted.

Whether AI gets the last laugh remains to be seen.
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The past year has seen a steep rise in generative AI systems that claim to be open. But how open are they really? New research shows there's widespread practice of "open-washing" by companies like Meta and Google: claiming brownie points for openness while evading actual scrutiny.


                                        
                                              
                                        
                                                                                                                                    The question of what counts as open source in generative AI takes on particular importance in light of the EU AI Act that regulates "open source" models differently, creating an urgent need for practical openness assessment.

Almost all the major tech corporations claim to provide "open" models, but very few actually do. Andreas Liesenfeld and Mark Dingemanse of Radboud University's Center for Language Studies surveyed 45 text and text-to-image models that bill themselves as open. It provides a stark view of the purported openness of current generative AI.

Their study was published recently at the ACM Conference on Fairness, Accountability and Transparency (ACM FAccT 2024), and profiled in a News brief in Nature.

Avoiding scrutiny

The researchers found that corporations like Meta, Microsoft and Mistral strategically co-opt terms like "open" and "open source" while in fact shielding their models almost entirely from scientific and regulatory scrutiny. There is frequent use of terms like "open" and "open source" for marketing purposes without actually providing meaningful insight into source code, training data, fine-tuning data or architecture of systems.

Building on their earlier work, the researchers put over 45 models to the test, this time also considering text-to-image generators. They find that openness is unevenly distributed and often overclaimed. Instead, they found that smaller players like AllenAI (with OLMo) and BigScience Workshop + HuggingFace (with BloomZ) often go the extra mile to document their systems and open them up to scrutiny.


                                                                                                        
    
        
        
        
    

                                                                                                                                            EU AI Act

The recently introduced EU AI Act provides special exemptions for "open source" models, but doesn't offer a clear definition of the term. This creates an incentive for open-washing: if models count as open, model providers face less onerous requirements and less public and scientific scrutiny. Liesenfeld states, "This makes it more important that we have clarity about what constitutes openness when it comes to generative AI. We don't see openness as an all-or-nothing phenomenon, but as composite (consistent of multiple elements) and gradient (it comes in degrees)."

Though the EU AI Act creates more urgency, openness has long been recognized to be of key importance for innovation, science, and society. It can also build trust and understanding in AI by demystifying what it's capable of. Dingemanse says, "If a company like OpenAI claims their AI can 'pass the bar exam,' this may or may not be impressive depending on what is in the training data.

"OpenAI has been notoriously vague about this, probably also to avoid legal exposure, but the sheer magnitude of training data means that ChatGPT and similar next word prediction engines can do most exams in 'open book' mode, making their performance much less impressive."

The work helps build a case for meaningful openness in AI and brings to light a growing number of alternatives to ChatGPT. It comes a short while after Radboud University's Faculty of Arts has released guidance on generative AI and research integrity, which calls for more critical AI literacy among researchers considering the use of generative AI.
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Elizabeth Gibney, Not all 'open source' AI models are actually open: here's a ranking, Nature (2024). DOI: 10.1038/d41586-024-02012-5
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Microsoft will pay $14M to settle allegations it discriminated against employees who took leave
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Microsoft Corp. has agreed to pay $14.4 million to settle allegations that the global software giant retaliated and discriminated against employees who took protected leave, including parental and disability, the California Civil Rights Department announced Wednesday.


                                        
                                              
                                        
                                                                                    The proposed settlement stems from a multi-year investigation by the California agency and the consent decree is subject to approval in state court in Santa Clara County, where the Redmond, Washington-based company has an office.

The state agency, which launched its investigation in 2020, alleged that employees who took leave from work due to pregnancy or disability, or to bond with a new baby or care for a sick family member, received lower bonuses and unfavorable performance reviews.

Those factors, in turn, harmed employee eligibility for merit pay increases and promotions and the practice disproportionately impacted women and people with disabilities, the department said.

In a statement, civil rights department director Kevin Kish applauded the company "for coming to the table and agreeing to make the changes necessary to protect workers in California."

Microsoft responded in a statement that the agency's allegations are inaccurate, but it "will continue to listen, learn, and support our employees."

As part of the proposed settlement, Microsoft will take steps to prevent future discrimination, including updated manager training. An outside consultant will monitor and report on the company's compliance.

Most of the settlement money--$14.2 million--will go toward harmed workers. Covered employees worked at Microsoft from May 13, 2017, to a yet-to-be-determined date of court approval for the settlement, and who took at least one leave protected under state or federal law.

Each eligible employee will receive a base payment of $1,500 with more available based on factors such as salary and length of employment.

Microsoft has about 221,000 employees worldwide, including nearly 7,000 in California, according to the state civil rights agency. The agency did not have an estimate for how many workers could receive payment.
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Australian teenagers have grown up with abundant choices in digital screen entertainment including social media, gaming and streaming video.



										      
																																	However, the viewing habits of Australian teens are often overlooked in research. The most recent report from the Australian Communications and Media Authority into the digital lives of "younger Australians" does not include teens, with the lowest demographic aged 18-24.

The lack of teen audience studies in Australia is significant. Young children and teenagers are a distinctive and growing market, and a highly attractive audience for global streamers.

Our new study investigated how, why and to what extent Australian teenagers aged 13 to 19 engage with long-form TV drama and movies in their daily lives, including Australian stories.

We found Australian teens overwhelmingly preferred to watch streaming services like Netflix, Disney+, Amazon Prime, Stan and YouTube over free-to-air television. Their tastes are broad and include shows such as Heartstopper and The Summer I Turned Pretty.

But teens aren't watching much Aussie content.


																																						
    
     




																																			Aussie teens don't watch Aussie content

Although many remember the Australian TV they watched as children with affection, teens now place a low priority on a screen story being Australian.

When we asked survey participants why they like the streaming services they regularly watch, 33% of participants ranked access to Australian content last and 25% ranked it second last, out of six options. For teens, the most important streaming feature was being able to watch a whole season on demand.

Several teens said they do not watch or desire to watch Australian content.

One teen told us:

"I don't really want to watch shows that are about Australia. I just feel like I pretty much already know what Australia's like."



    
    
    
        
        
    
         
             
         

          

Many teens did have fond memories of watching Australian TV as a child. They listed shows like Home and Away (Seven), Nowhere Boys (ABC), Kath & Kim (ABC and then Seven), H2O: Just Add Water (Network 10), Mako Mermaids (Network 10), Summer Heights High (ABC) and Koala Brothers (ABC).

But they didn't always classify these shows as "Australian." One participant told us "I don't watch anything Australian," but then called H2O "my favorite TV show on the whole planet!"

A love for Heartbreak High

Netflix's 2022 Australian reboot of Heartbreak High was a marked exception to teens' general lack of engagement with Australian content.

Originally broadcast in the 1990s, Netflix released a reboot of Heartbreak High in September 2022 during the middle of the data collection for this project.

As a recent release on a major streamer that remained in Netflix's top 10 for its first three weeks, Heartbreak High was a common talking point for many teens. They were particularly drawn to the characters, and representations of neurodivergence, sexuality, gender and ethnicity.



    
    
    
        
        
    
         
             
         

          

During one focus group discussion, one participant praised the character of Quinni (Chloe Hayden) and how on the show: "They actually represent how autistic people are through their day-to-day lives."

Another said, "I like how there were First Nations people [...] [It's not] just all white Australian cast. There's a diversity."

Teens also enjoyed listening to Australian accents and familiar vernacular used in the show, such as "bin chickens" referring to the urban scavenging bird, the ibis.

Similarly, they laughed at "eshay": a common slang term in Australia for a male working-class youth subculture, associated with sports brands, disruptive behavior and crime. Participants enjoyed the construction of "eshay" character Ca$h (Will McDonald), who they felt was humanized and disrupted classist stereotypes.


																																			Do we need quotas?

Historically, Australian governments have valued domestically produced drama and children's programs as a means of socializing and uniting Australian viewers, particularly young audiences.

Broadcasting policies from the late 1970s compelled Australia's three commercial broadcasters to annually provide 130 hours of new Australia children's content, including 32  hours of drama.

In 2021 however, the Morrison government removed all children's quota obligations from commercial broadcasters. By 2024 their investment in children's drama had fallen to zero. This policy development left the ABC largely responsible for children's television in Australia, but the ABC does not currently make any television specifically for young people older than 12 that is, the teen audience.

There is no political appetite for bringing back children's quotas on free-to-air channels, but even if quotas were re-introduced, this isn't where young people are looking to watch television. Of our survey respondents, 12.6% said they "never" watched free-to-air television, 28% said they "rarely" did, 25% watched "sometimes," and only 10% watched free-to-air channels "mostly" or "always."


																																						
    
     




																																			When we expanded this to look at the streaming services of these channels, like ABC iView, SBS On Demand and 10Play, still only 27% "sometimes," and 9% "mostly" and "always," watched on these platforms.

Streamers like Netflix and Stan are exempt from Australian content regulations. The Australian government has pledged to introduce regulations for streamers from July 1, but is yet to table a motion in parliament or provide much detail on what that might look like. It is unclear if there would be specific quotas for children or any formal protections for distinctively Australian stories.

If and when these quotas are re-introduced, putting quotas on any service will not be enough if we're not talking to Aussie teens about what, where and how they watch--and understanding the shows they will want to watch in the future.


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


											 
										                                        
										
										
											 
												Citation:
												'I pretty much already know what Australia's like': What Aussie teenagers told researchers about not watching local TV (2024, July 4)
												retrieved 4 July 2024
												from https://phys.org/news/2024-07-pretty-australia-aussie-teenagers-told.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-pretty-australia-aussie-teenagers-told.html



	
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




										

    
        
            [image: Caesar salad]
             
                Credit: Unsplash/CC0 Public Domain
            
        

    


The most seductive culinary myths have murky origins, with a revolutionary discovery created by accident, or out of necessity.



										      
																																	For the Caesar salad, these classic ingredients are spiced up with a family food feud and a spontaneous recipe invention on the Fourth of July, across the border in Mexico, during Prohibition.

Our story is set during the era when America banned the production and sale of alcohol from 1919-1933.

Two brothers, Caesar (Cesare) and Alex (Alessandro) Cardini, moved to the United States from Italy. Caesar opened a restaurant in California in 1919. In the 1920s, he opened another in the Mexican border town of Tijuana, serving food and liquor to Americans looking to circumvent Prohibition.

Tijuana's Main Street, packed with saloons, became a popular destination for southern Californians looking for drink. It claimed to have the "world's longest bar" at the Ballena, 215 feet (66 metres) long with ten bartenders and 30 waitresses.

The story of the Caesar salad, allegedly 100 years old, is one of a cross-border national holiday Prohibition-era myth, a brotherly battle for the claim to fame and celebrity chef endorsements.

Necessity is the mother of invention

On July 4 1924, so the story goes, Caesar Cardini was hard at work in the kitchen of his restaurant, Caesar's Place, packed with holiday crowds from across the border looking to celebrate with food and drink.

He was confronted with a chef's worst nightmare: running out of ingredients in the middle of service.

As supplies for regular menu items dwindled, Caesar decided to improvise with what he had on hand.

He took ingredients in the pantry and cool room and combined the smaller leaves from hearts of cos lettuce with a dressing made from coddled (one-minute boiled) eggs, olive oil, black pepper, lemon juice, a little garlic and Parmesan cheese.

The novel combination was a huge success with the customers and became a regular menu item: the Caesar salad.


																																						
    
     




																																			Et tu, Alex?

There is another version of the origin of the famous salad, made by Caesar's brother, Alex, at his restaurant in Tijuana.

Alex claims Caesar's "inspiration" was actually a menu item at his place, the "aviator's salad", named because he made it as a morning-after pick-me-up for American pilots after a long night drinking.

His version had many of the same ingredients, but used lime juice, not lemon, and was served with large croutons covered with mashed anchovies.

When Caesar's menu item later became famous, Alex asserted his claim as the true inventor of the salad, now named for his brother.

Enter the celebrity chefs

To add to the intrigue, two celebrity chefs championed the opposing sides of this feud. Julia Child backed Caesar, and Diana Kennedy (not nearly as famous, but known for her authentic Mexican cookbooks) supported Alex's claim.

By entering the fray, each of these culinary heavyweights added credence to different elements of each story and made the variations more popular in the US.

While Child reached more viewers in print and on television, Kennedy had local influence, known for promoting regional Mexican cuisine.

While they chose different versions, the influence of major media figures contributed to the evolution of the Caesar salad beyond its origins.

The original had no croutons and no anchovies. As the recipe was codified into an "official" version, garlic was included in the form of an infused olive oil. Newer versions either mashed anchovies directly into the dressing or added Worcestershire sauce, which has anchovies in the mix.

Caesar's daughter, Rosa, always maintained her father was the original inventor of the salad. She continued to market her father's trademarked recipe after his death in 1954.

Ultimately she won the battle for her father's claim as the creator of the dish, but elements from Alex's recipe have become popular inclusions that deviate from the purist version, so his influence is present--even if his contribution is less visible.

No forks required--but a bit of a performance

If this weren't enough, there is also a tasty morsel that got lost along the way.

Caesar salad was originally meant to be eaten as finger food, with your hands, using the baby leaves as scoops for the delicious dressing ingredients.

For presentation in a restaurant, the salad was also created in front of the diners' table, on a rolling cart, with some recommending a "true" Caesar salad was tossed only seven times, clockwise.

This extra level of drama, performance and prescribed ritual was usually limited to alcohol-doused flaming desserts.

To have a humble salad, invented in desperation, elevated to this kind of treatment made it a very special dish--even without any bacon.
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Social media offers new perspectives on serial killer fascination
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From podcasts to shorts, the topic of serial killers is likely to receive a significant amount of attention on social media sites. But what is it about this subject that captures the imagination of millions?



										      
																																	Edith Cowan University (ECU) Senior Lecturer Dr. Laura Glitsos and Professor Mark Deuze from the University of Amsterdam, said that despite obvious pitfalls, social media offer people the opportunity to reclaim conversations away from traditional media outlets such as newspapers and television, while engaging around the phenomenon of serial killers provides them an avenue to discover their own humanity.

"In social media settings, like Reddit or YouTube, anyone can interact within that space. The gatekeeping function from the traditional outlets is removed, giving anyone with a device the opportunity to take part in the narrative, to help form the conversation.

"One of the most interesting things that have come from this research is that people really want to be able to express and participate in a community that doesn't leave its humanity behind, and that takes a stand against encroaching feelings around uncanniness, which is represented, as we argue in our research, by the serial killer phenomenon," said Dr. Glitsos.

In her latest research, Dr. Glitsos noted that commentators on social media posts that revolve around the topic of serial killers, often attempt to bring back a sense of humanity and connection to the topic, offering not a glorification of the crimes committed, but rather commiserating with those that have been impacted by these events.


																																						
    
     




																																			The study, "Serial killers and the production of the uncanny in digital participatory culture," was published in New Media & Society.

The archetype of serial killers serves a social function at an individual level, said Dr. Glitsos, with people engaging with the idea and mythology of the serial killer to work through different emotions and experiences that they have about the world more generally.

"You can think about the way that contemporary life can feel so connected, yet so detached at the same time. And it is really fascinating and allegorical that we can take that 'dehumanizing' experience and explore it using the serial killer as a narrative.

"Serial killing as a topic in popular media appears so prevalent, which is a paradox because it is such an awful thing. But as individuals in the world, we are constantly trying to understand our place in it, and the serial killer becomes a totem of this paradox.

"They are at once both human and inhumane, which is a little bit similar to living in this contemporary landscape where we engage with things like artificial intelligence, which seems so human, but is obviously not."

Dr. Glitsos noted that there was a distinct difference in the way that users from different social media platforms approached the topic of serial killers.


																																			"Social media platforms that are visual in nature, like TikTok, are often short, and therefore can give less information and less depth to the story, whereas Reddit has less virality because a post will not necessarily have a visual component to go with it, but what it does have is really long and intricate explorations.

"Social media platforms also have different guidelines when posting about these topics, with communities like Reddit actually self-regulating when it comes to this topic. A lot of work goes into making sure that serial killers aren't glorified in some of these communities.

"So even though people are engaging with the topic of serial killers more, it doesn't necessarily mean that they are celebretising these people. I think what it actually means is that people are working through complex ideas more as a social process."

Dr. Glitsos noted that statistically, most of us will never interact with a serial killer "face-to-face."

"Our entire relationship with this character is therefore mediated, from the way newspapers reported on Jack The Ripper and television news covered Charles Manson, to today's endless retelling of serial killer stories in Netflix documentaries.

"The serial killer, time and time again, proves to be an enigmatic figure, particularly produced by the mass media of its time, available for us to act out and cope with our anxieties about what it is to be human, yet also reproducing us as inhuman cogs of the machine of mass society, industry, and culture."


																																																					
																				
																						More information:
												Laura Glitsos et al, Serial killers and the production of the uncanny in digital participatory culture, New Media & Society (2024). DOI: 10.1177/14614448241253764
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We all make mistakes at work. And many factors can contribute to professional lapses, including fatigue, illness and lack of training or professional support. Usually we pick up the pieces and move on.



										      
																																	But for those who work in high-risk sectors and with vulnerable people--teachers and doctors, among others--the outcome of professional misconduct can be career-ending.

Disciplinary bodies and workplaces can respond to misconduct by removing a professional's ability to practice. Alternatively, they can impose rehabilitative measures to help someone return to work.

For example, they can oblige someone to undergo more training or to practice under supervision for a set period. But the risk of repeated misconduct or harm to the public is a concern.

So how do we balance public safety with the goal of rehabilitation? And would greater emphasis on rehabilitation avoid wasted investment in expensive education and training?

Balancing safety and second chances

In New Zealand, registered professionals such as teachers, lawyers and health practitioners may be held accountable before a disciplinary tribunal.

Our analysis of 15 years of disciplinary decisions about health practitioners reveals the range of conduct involved, from crossing professional boundaries to practicing without registration or misappropriating funds.

Registered professionals may even be disciplined for conduct outside their work, such as being convicted of dangerous driving.

The tribunals' primary concern is to protect the public and maintain professional standards. This way we can all trust in our education, health and legal workforce, knowing their services are safe and comply with expected standards.

These tribunals also have the power to suspend practitioners or cancel their registration, effectively ending that person's career. But by law the tribunals should also consider alternative responses and whether the goal of public protection can be achieved in other ways.

They can oblige a practitioner to practice under supervision, complete additional training, attend an ethics course or undergo addiction treatment (if relevant). But there is little consistency in how this is applied. More research on what works best is needed.


																																						
    
     




																																			The case for rehabilitation

Our analysis found the majority of tribunal decisions included some rehabilitative element. And there has been an increase in tribunals ordering conditions such as training, supervision and mentoring.

But the likelihood of receiving a rehabilitative outcome differs across professions. We found nurses were more likely than doctors to be deregistered as a result of disciplinary proceedings, for instance.

It also appears some professional tribunals are more inclined than others to address the core issues that contributed to the misconduct. In fact, some explicitly craft "compassionate" penalties, taking account of distressing circumstances that led to professional breaches.

Recent decisions by tribunals and the High Court highlight the growing importance of professional rehabilitation. These also illustrate the challenges in deciding who deserves it. In one case, the lawyers' disciplinary tribunal said failure to consider rehabilitation would leave its "job largely undone".

In 2022, the High Court overturned a disciplinary tribunal's decision to deregister a pharmacist, because the tribunal did not sufficiently assess the prospects of her rehabilitation.

The case involved mismanagement of a pharmacy and breach of conditions imposed on the pharmacy license. In overturning the original decision, the High Court described the penalty as "unduly harsh" and reaffirmed the importance of rehabilitation.


																																			Who deserves rehabilitation?

Our society makes great investments in the training and support of health practitioners, lawyers and teachers. Supporting them to continue practicing safely, rather than striking them off, may have societal and economic benefits.

But sometimes misconduct cannot be remedied. For example, when teachers engage in sexual relationships with their students, the outcome is often deregistration. The severity of such misconduct and protecting students from harm are prioritized over rehabilitation efforts.

In one case, where a female teacher developed an intimate relationship with her vulnerable student, the tribunal said deregistration was the only acceptable outcome. This was despite the teacher's remorse, her insight into her behavior, and the fact she prioritized the student's needs after the relationship ended.

In other sectors such as criminal justice and health, theoretical concepts have guided rehabilitation practice. For example, the "risk-needs-responsivity" model is widely adopted in the rehabilitation of criminal offenders, and provides guidance for implementing the programs.


																																						
    
     




																																			Towards a better model

Despite rehab being a common response in the justice system, we don't have similar models specifically developed for professional misconduct. And surprisingly little is known about how New Zealand tribunals craft rehabilitation penalties.

While tribunals often consider practitioners' levels of "remorse" and "insight", assessing the prospects of rehabilitation poses challenges (as the recent High Court appeal demonstrated).

We also don't know what responses work best in restoring practitioners to safe and competent practice after misconduct. For example, how effective are mandated ethics courses, or how well do practitioners engage with supervision conditions?

An interdisciplinary research project is under way to understand this. We are seeking the views of teachers, lawyers and health practitioners who have been ordered to undergo treatment, training, supervision, mentoring, counseling or health assessment by their disciplinary tribunals.

Understanding their experiences of professional rehabilitation will help improve consistency within and across tribunals, and could transform how workplaces in other sectors respond to misconduct.

Health professionals, teachers and lawyers who have received rehabilitative conditions from a disciplinary tribunal and would like to participate in this research are invited to contact the team here.
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Song melodies have become simpler since 1950, study suggests
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The complexity of the melodies of the most popular songs each year in the U.S.--according to the Billboard year-end singles charts--has decreased since 1950, a study published in Scientific Reports suggests.



										      
																					Madeline Hamilton and Marcus Pearce analyzed the most prominent melodies (usually the vocal melody) of songs that reached the top five positions of the US Billboard year-end singles music charts each year between 1950 and 2022. They found that the complexity of song rhythms and pitch arrangements decreased over this period as the average number of notes played per second increased. They also identified two significant decreases in melodic complexity that occurred in 1975 and 2000, along with a smaller decrease in 1996.

The authors speculate that the melodic changes that occurred in 1975 could represent the rise of genres such as new wave, disco and stadium rock. Those occurring in 1996 and 2000 could represent the rise of hip-hop or the adoption of digital audio workstations, which enabled the repeated playing of audio loops, they add.

The authors note that although the complexity of popular melodies appears to have decreased in recent decades, this does not suggest that the complexity of other musical components--such as the quality or combinations of sounds--has also decreased.

They speculate that decreases in melodic complexity could result from increases in the complexity of other musical elements, such as an increase in the average number of notes played per second, to prevent music from sounding overwhelming to listeners. Additionally, they propose that expansions in the availability of digital instruments may enable musical complexity to be expressed through sound quality, rather than melody.

The findings provide further insight into the evolution of popular music over the past 70 years.


																														
																				
																						More information:
												Madeline Hamilton, Trajectories and revolutions in popular melody based on U.S. charts from 1950 to 2023, Scientific Reports (2024). DOI: 10.1038/s41598-024-64571-x. www.nature.com/articles/s41598-024-64571-x
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Mitigating barriers for children walking and biking to school
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Nearly 20 years ago, the U.S. Congress approved funding to implement the Safe Routes to School (SRTS) program across the country. SRTS promotes safe and accessible active transportation, like walking or biking, for students to school through infrastructure improvements, safety education, safety enforcement and incentives.



										      
																																	Despite the demonstrated physical and mental health benefits of active transportation to children--and advantages granted to school districts and local neighborhoods by the program--many economically disadvantaged communities do not implement it. Researchers from Penn State's Department of Kinesiology have now learned why that might be and has proposed solutions to mitigate such barriers.

The researchers previously identified barriers these populations face, such as lack of personnel, financial means and education in grant writing and the implementation process.

To better understand these barriers and to develop strategies to mitigate the challenges and promote active transportation within these communities, the researchers interviewed 13 SRTS state representatives and coordinators from across the country.

Led by Lucas Elliott, who graduated with a bachelor's degree in kinesiology in 2019 and a doctorate in kinesiology in 2022, and Melissa Bopp, professor of kinesiology and professor in charge of the undergraduate program in kinesiology, the researchers published their findings and recommendations in the Journal of Transport & Health.


																																						
    
     




																																			"Programs like Safe Routes to School are successful in increasing the number of children who walk and bike to school safely, but program representatives noticed that many disadvantaged neighborhoods were not utilizing this program," said Elliott, who also received his master of public health in community and behavioral health from the Penn State College of Medicine and his doctorate in psychology of behavior from Penn State.

"We wanted to better understand why underrepresented communities were not applying to this program and what strategies the SRTS program could use to help facilitate their participation."

The researchers found that there are several factors contributing to the persistence of each barrier--including that many simply do not know about the program.

"One key finding is the lack of awareness of the Safe Routes to School program," Bopp said. "These schools don't know this resource is available to them, or they don't understand how it can benefit their students and communities. Those who do lack the support and resources to write the grant proposals necessary to apply for the program."

This program relies on schools to develop and write grant proposals that outline the problems that prevent safe access for students to travel to school via walking or biking, the funding and resources needed to resolve these issues, and the proposed strategy to implement the program.

Higher-income communities are more likely to have volunteers or personnel with skills in grant writing or be able to hire consultants to write the grant proposals, but many disadvantaged communities lack the resources to do the same.


																																			One way to mitigate this barrier, the researchers suggested, would be for SRTS to proactively reach out to schools in disadvantaged neighborhoods rather than to wait for the schools to apply for a grant.

The researchers also recommended changing the way that SRTS programs are funded as a way to improve access to biking and walking to school for all children. How these programs are currently funded relies heavily on each individual state's legislation and political priorities, so program implementation can vary widely between states.

"Establishing a funding and resource baseline for these programs, whether that is through federal policies or another method, would give these leaders and coordinators equal footing to assist disadvantaged communities," Bopp said.

The researchers pointed to untapped resources to further reduce barriers.

Many members of disadvantaged communities often work multiple jobs or live in single family households, which prevents them from being able to offer their time as volunteers. High school students and members of different organizations may have community service requirements that could be used to help ease the burden on the others in the neighborhood.

Public health officials and consultants could also help mitigate challenges, according to the researchers. They suggested that such individuals could leverage their experience and help SRTS program leaders and coordinators better understand how to reach disadvantaged communities to make their programs successful and sustainable.


																																						
    
     




																																			"Many program leaders and coordinators noted that they lack the expertise or experience necessary to know how to better reach these schools," Bopp said. "Their backgrounds are primarily rooted in engineering, so they have the knowledge to bolster the supporting infrastructure of SRTS programs but lack the experience to apply the same attention to the educational and outreach aspects of the programs."

SRTS coordinators should also consider developing partnerships with other government agencies and external community organizations to support and expand the reach of the program, the researchers said.

Government agencies and community organizations that provide services to disadvantaged communities have established connections with them and may provide opportunities to promote SRTS programs and the benefits of walking and biking to school for children's health.

"Programs like the Safe Routes to School program have the potential to help children create life-long habits that benefit their overall health while also providing them with the education and infrastructure to do so," Elliott said.

"Making these programs more accessible and equitable for disadvantaged communities will allow more children and community members to utilize alternative transportation options and develop healthy habits."


																																																					
																				
																						More information:
												Lucas D. Elliott et al, Barriers and strategies to implementing safe routes to school programs within disadvantaged communities: Interviews with state-level representatives, Journal of Transport & Health (2024). DOI: 10.1016/j.jth.2024.101800
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The presence of active fishing boats in local harbors is a boon for Danish tourism, according to a research study from the University of Copenhagen. Indeed, the value of Denmark's commercial fishery shouldn't just be measured by its catch, but by its amenity value and the indirect income it nets local communities as well. The researchers believe that their study calls for a fine-tuning of legislation with regards to who is allowed to own fishing quotas.



										      
																																	They wake long before the sun's glow yawns across the horizon. And as their vessels' waves lap at the harbor wall, they return with fresh seafood to be sold at the quayside or from the harbor's fish auction by fast-talking, impossible to decipher auctioneers.

It may seem like a relic of a bygone era, when the world was more authentic and seemingly far less complex--when fish came from the cold sea and not from the supermarket cold counter. Fishing is not just about production; it is also a cultural experience.

A study, in Marine Policy, that looks statistically at the correlation between fishing boats and hotel guests around Denmark has now demonstrated this in black and white. The conclusion is clear: active fisheries benefit local tourism.

"Our results demonstrate a clear positive correlation between the presence of fishing boats in local harbors and the number of local hotel guests. To a significant degree, tourism is positively affected by having active fishing vessels landing in local seaports," says Max Nielsen from the Department of Food and Resource Economics, who is one of the study's authors.

Specifically, the study shows that when an extra fishing vessel arrives in port, overnight stays in the area also increase by an average of 1.1%, corresponding to roughly ninety extra nights in the area.

Furthermore, the effect of fishing boats is greater when permanently based in a given harbor. When an extra boat is added that belongs to a harbor in a certain postcode, overnight stays in the same postcode increase by 1.4%, or about 110 overnight stays, according to the study's results.

The study also points out that general fishing activity, not vessel size, is what contributes most in attracting visitors. The researchers excluded the very largest vessels from the data by sorting them out on the basis of catch types, but the study shows that the effect applies to medium-sized vessels.

"Small cutters that sell fresh fish directly to tourists contribute to an authentic experience, while industrial trawlers feed a different kind of fascination. However, it is reasonable to believe that there may be interesting differences in these effects depending on the types of fishing vessels present. We hope that future studies will be able to shed more light on this," says study co-author Rasmus Nielsen.

The research was carried out against a backdrop of decline in Europe's fisheries sector. As one of four studies in the Nordic countries, the study is part of a report supported by the Nordic Council of Ministers, which has been tasked with highlighting possible connections between fishing and tourism in Scandinavia


																																						
    
     




																																			Fishing quota system: A success with room for improvement

Based on the study, the researchers believe that there is reason for slight adjustments to Danish fishing quota legislation.

"With an adjustment of the rules, one could imagine a small seaport, in which there is a tourism sector and some eateries, that the town's co-op association joins forces to finance a few fishing quotas. This would allow for fishing and the sustenance of harbor life, while contributing positively to the tourism sector. This could be of great benefit to small communities and their economies, as well as for the economy created by the Danish fishery as a whole," says Max Nielsen.

Torup Strand in North Jutland is one example of how joint quota ownership can strengthen small-scale fishing and preserve local economies. But these initiatives face a legal hurdle that requires fishing quotas to be owned by fishermen.

"It makes sense to rethink this aspect of fisheries policy with a focus on including stakeholders other than traditional commercial fishermen. The current practice, whereby only fishermen can own quotas, limits the potential of fishing for small coastal communities and for the economy as a whole," says Nielsen.

However, the researchers emphasize that the Danish fishing quota system has generally proved successful. It has created a more sustainable fishing sector with regards to fish stocks, climate and even for the marine environment. And in particular, for the industry's own economic sustainability.


																																			"The quotas have been good for the economic welfare of society and the fishing sector. Prior to the quota system, there were just too many fishermen going after far too few fish. Investments in boats and equipment were risky and there were many bankruptcies. The quotas have regulated the number of fishing vessels to a profitable level because they can be resold all while ensuring that the sea's resources are fully utilized," says Max Nielsen.

At the same time, this has been done within established limits that have been professionally assessed as sustainable for fish stocks, and with fewer boats, resulting in reduced CO2 emissions.

"Our results don't suggest any major upheaval. On the contrary, adjusting the rules for fishing to benefit small local communities by opening up joint ownership of a fishing quota by non-commercial fishermen can strengthen local tourism and be a good idea," says Rasmus Nielsen.


																																																					
																				
																						More information:
												Max Nielsen et al, Does fishery activity affect local tourism? Evidence from Denmark, Marine Policy (2024). DOI: 10.1016/j.marpol.2024.106051
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Since the early 1970s, there has been a worldwide promise to support women in achieving positions of authority in U.S. corporations. However, the business world has not necessarily met that promise.



										      
																																	Cindy Schipani, professor of business law at the University of Michigan's Ross School of Business, explores some of the limiting factors and opportunities for improvement in her recent research. The research is published in the University of Pennsylvania Journal of Business Law.

In "Women in Power: Clearing Pathways for Women to Rise to Positions of Organizational Leadership," Schipani and her co-authors explore numerous benefits of including women in leadership roles in business and government.

Despite the rich literature showing the overwhelming positives of inclusionary practices for women in leadership roles, as of 2021, fewer than five countries have achieved significant gender inclusion in executive leadership roles.

So, how can businesses, policymakers and industry leaders remediate this lack of representation? Schipani discusses some of the key findings of her study.

Your research explores the effect of legislative, organizational and individual initiatives. What are some of the unique features that position these three groups to effect change?

The legislative initiatives are the most effective. When companies have a legal requirement, they comply.

We see this in Europe, where various countries have mandated a certain percentage of women on boards. In the United States, there has been some movement toward regulation. For example, a legislative initiative in California, which, in the first phase, required one woman on each board of California companies, was highly effective.

The law, however, was challenged and found unconstitutional by a court. The case is on appeal, so time will tell if the California legislation will withstand constitutional scrutiny.

On the other hand, business organizations can be immediately proactive in seeking to increase gender diversity on boards. They can search for qualified candidates more broadly rather than simply through traditional networks, which have been historically composed of mostly white males.

The individual initiatives we mention in the paper are promoted by prominent women. These initiatives give exposure to the issues. In some cases, they also include training and mentoring programs, which are very helpful.


																																						
    
     




																																			Were there any initiatives that surprised you in their efficacy--or lack thereof?

I was surprised with how successful the California legislative initiative was, at least while the law was in full force and effect. Companies without women on their boards added women.

It's particularly interesting that not a single company challenged the law. Instead, a taxpayer brought the lawsuit. It will be interesting to see what the California appeals court decides.

Your study shows the many benefits of women's participation in business leadership. What were some of the most impactful benefits?

I think some of the most impactful benefits are bringing diverse viewpoints to the table, thus improving decision-making. This aids the company by essentially providing more data. This is not to say there is a single "woman's viewpoint." Of course there is not.

However, based on professional and life experiences, diverse board members can offer different perspectives than might be considered by a nondiverse board. Research has also suggested that having women in leadership signals an open-mindedness on the part of the company, which may in part explain some of the correlated financial benefits.

The study explores several success stories of companies that have implemented initiatives to support women's rise to leadership positions. Were there any linking factors you found across these companies?

The one factor that stands out in the corporate success stories supporting women's rise to leadership is access to mentors. The companies we studied generally had a mentoring program.

Mentoring can be effective in training women for leadership roles and in opening doors to new career opportunities. For example, mentors may suggest their mentees for high-profile assignments. Not only would the mentees benefit from the assignments, but they would also benefit from the mentors' reflected power.


																																			You and your colleagues lay out a potential roadmap for companies to be more inclusive and supportive. What should a company do to start the journey?

I think one of the first things is to take stock of where they are currently with respect to inclusivity. As management gurus have told us, what gets measured gets managed. Companies could then set goals and provide incentives to managers to meet them. Mentoring could go a long way toward helping to achieve those goals.

Are there exciting opportunities for future research on the subject?

We need to figure out how to get closer to parity with respect to gender inclusivity at leadership levels. Then, there is pay equity, which is still a stubborn issue. More research is needed on the root causes of unconscious bias and ways to eradicate it.

In prior research, my co-authors and I hypothesized that mentoring of junior men by senior women may be a possible way to counteract unconscious bias. Research is needed to see if that could work in practice and to search for other solutions.

Unfortunately, the glass ceiling is still alive and well.


																																																					
																				
																						More information:
												Cindy A. Schipani et al, Women in Power: Clearing Pathways for Women to Rise to Positions of Organizational Leadership, University of Pennsylvania Journal of Business Law (2024). DOI: 10.58112/jbl.26-1.3
																						
																					


                               											
																					
                              										                                        
										
										
											 
												Citation:
												Q&A: Study explores opportunities to increase representation of women in leadership (2024, July 4)
												retrieved 4 July 2024
												from https://phys.org/news/2024-07-qa-explores-opportunities-representation-women.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-qa-explores-opportunities-representation-women.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




										

    
        
            [image: How to spot AI fake content -- and what policymakers can do to help stop it]
             
                The rise of AI has flooded the internet with election disinformation. Here is an example of a deceptive AI-generated photo of former President Trump and President Biden. Credit: Generated with AI by USC Price School staff
            
        

    


Earlier this year, New Hampshire voters received a phone message that sounded like President Joe Biden, discouraging them to vote in the state's primary election. The voice on the line, however, was not really Biden's--it was a robocall created with artificial intelligence (AI) to deceptively mimic the president.



										      
																																	The rise of AI has made it easier than ever to create fake images, phony videos and doctored audio recordings that look and sound real. With an election fast approaching, the emerging technology threatens to flood the internet with disinformation, potentially shaping public opinion, trust and behavior in our democracy.

"Democracies depend on informed citizens and residents who participate as fully as possible and express their opinions and their needs through the ballot box," said Mindy Romero, director of the Center for Inclusive Democracy (CID) at the USC Price School of Public Policy.

"The concern is that decreasing trust levels in democratic institutions can interfere with electoral processes, foster instability, polarization, and can be a tool for foreign interference in politics."

Romero recently hosted a webinar--titled Elections in the Age of AI--in which experts discussed how to identify AI-generated disinformation and how policymakers can regulate the emerging technology.

The panel included David Evan Harris, Chancellor's Public Scholar at UC Berkeley; Mekela Panditharatne, counsel for the Brennan Center's Elections & Government Program; and Jonathan Mehta Stein, executive director of California Common Cause.

Here are some tips and policy proposals to combat AI-generated disinformation:


																																						
    
     




																																			How to recognize and ignore disinformation


	Be skeptical. It's not a bad thing to be skeptical of political news in general, Romero noted. If the news doesn't seem quite right, if it's sensationalized, or evokes strong emotions--that should be a red flag.

	Confirm across multiple sources. If you see an image or video that makes someone's point too perfectly, confirms a conspiracy theory, or attacks a candidate--take a moment before sharing, Stein said.

	"We are in an era in which instead of believing it, instead of retweeting it, instead of sharing it, you are going to have to go and double check it," he said. "You're going to have to Google it. See if it's being reported by other sources. See if it's been debunked."

	Use news from trusted sources. Consuming information from credible sources is one way to combat disinformation. People should also determine whether an article is news or opinion, Romero said.



"It can be hard for people to protect themselves against disinformation. It's a lot of work," Romero added. "Generally, the push in this field is to talk about how government and policymakers can take action to support communities."

What policymakers can do

As U.S. policymakers try to tackle AI-generated disinformation, they could find inspiration from Europe. The European Union's Digital Services Act requires tech companies with large online platforms to assess the possible risks their products pose to society, including to elections and democracy, Harris said.


																																			"Then they have to propose risk mitigation measures and they have to get an independent auditor to come and audit their risk assessment plans and their risk mitigation plans," Harris added. He noted the European law also requires tech firms to give independent researchers access to data to study how their products impact social issues, including democracy and elections.

In California, there have been dozens of bills attempting to regulate AI, according to Stein. One notable proposal would require generative AI companies to embed data within digital media that they create. That would let online users know which images, video and audio were AI-generated, when they were created and who made them. The bill would also require social media platforms to use that data to flag AI fakes.

"So, if you're scrolling Twitter, Facebook or Instagram and something has been AI generated, under the bill, it would require that to carry a small tag somewhere that indicates it was AI generated," Stein said.

At the federal level, there are bills in Congress that would regulate the use of AI in political ads and issue guidelines for local election offices pertaining to AI's impact on election administration, cybersecurity and disinformation, Panditharatne said. The federal government has also published guidance on generative AI risk management, which includes information that could be relevant to election officials.

"But so far, we haven't seen any sort of guidance that is specifically tailored to the use of AI by election administrators," Panditharatne said. "So that is a gap, and it is one that is important to fill, in our view."
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Decolonizing a university's tropical ecology curriculum
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A new study of curriculum reading material at the University of Glasgow finds that 94% of recommended tropical ecology authors are white, and that 80% of authors are affiliated with universities outside of the tropics. Dr. Stewart White, Senior Lecturer at the School of Biodiversity, One Health and Veterinary Medicine at the University of Glasgow, UK, intends to change that.



										      
																																	"Tropical rainforest research was long the preserve of rich white men and the resulting literature was the same," says Dr. White. "This historical bias in tropical research and publication is still reflected in reading lists and recommended sources in higher education."

Dr. White and his team compiled data on the genders, ethnicities, countries of origin and institutional affiliations for authors on the University's tropical ecology subject recommended reading list. As well as published papers, data was sourced from institutional websites, LinkedIn and personal websites.

The results of the study show that 94% of the authors were from non-BAME backgrounds, nearly 79% of authors were male, and 80% of the authors were from universities or institutions in the global North and not from the tropics.

"Our results were sadly not surprising, with the vast majority of the 340 authors categorized as male and white," says Dr. White. "Institutional affiliation and country of origin were similarly heavily biased towards North America and Europe, with a significant minority of South American institutions and Brazilian authors represented, and Asia and Africa were hugely under-represented."

Dr. White would like to make changes in the curriculum to widen the scope of recommended authors and allow for greater representation of local research.

"I am currently working to update the reading list for the tropical ecology option and looking to replace existing recommendations with more recent papers covering similar research, but written by local scientists affiliated with institutions based in the tropics," he says.

Dr. White would also like to implement discussion sessions and tutorials to discuss this issue directly with students.

Dr. White hopes that this research will help to set the record straight on the current publication bias within higher education. "Ecology research is not just for people from rich countries that have access to resources, equipment and prestige academic journals," he says. "There is huge potential to use the knowledge, intelligence and interest of people in the tropics to conduct research and to spread knowledge at all levels of education."

This research is being presented at the Society for Experimental Biology Annual Conference in Prague from 2-5 July 2024.
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Rishi Sunak, the British prime minister, recently spoke of feeling hurt and angry at racist comments made about him during the UK election campaign. Anyone who's experienced racist or other discriminatory language is likely to know what this is like.



										      
																																	But is it more than just an emotional feeling? Research suggests that although words are abstract they really can cause a reaction similar to physical hurt. In fact, pain is intimately linked to language.

A 2022 study from the Netherlands described short verbal insults as lexical "mini-slaps in the face". The team measured physical reactions to short insults such as "Paula is a liar" using two techniques. One was electroencephalography, which records electrical signals from the brain through sensors on the scalp, and the other was skin conductance, which is a measure of changes in sweat production.

The team found clear, measured reactions to the insults across different parts of the brain. It is difficult to compare results directly with neural responses to physical pain, but the authors suggest the result could be seen as comparable to a slap in the face.

That's because the response occurred rapidly and then faded. In fact, the longevity of the reaction was no longer than the measured response to compliments. The researchers were cautious to point out that their results were based on insults in a lab setting, without much context, so they could be very different from the experience of being insulted in everyday life.


																																						
    
     




																																			It may be tempting to think the idea of a slap is just a metaphor. But metaphors shape how we think. They have real power which affects us every day. Put simply, a metaphor is where the language of a simpler real-world experience is used to describe something more abstract.

A very clear example of the real-world effect is when Donald Trump compared COVID to influenza. A survey of US citizens then showed that people who associated it more strongly with the flu were less likely to take precautions such as social distancing.

There are many others well known links between language and pain. Numerous studies have shown that a person can hold their hand in iced water significantly longer by shouting out "fuck" when compared with made up new swear words such as "fouch" or "twizpipe". In one such study the team found that even when participants repeated the made-up words it had no effect on the person's threshold for pain.

The authors concluded that, unlike made-up words, swearing is something that is learned during childhood, and associated with a lot of emotion. That the fake words provided no pain relief at all suggests that the effect of swearing isn't down to the sound of the word, or as a potentially amusing distraction. Instead it is the rich emotional connections of the language that can help relieve--or increase--pain.


																																			Language and identity

The racist aspect of an insult connects to deeply held feelings of who we are and our identity as a member of a certain ethnic group. So it's interesting to ponder whether racist insults in our own language hurt more than insults in a foreign language.

There is in fact some evidence supporting this--though not directly on insults. One a team of researchers looked at language and pain in 80 bilingual participants (English and Spanish) in Miami.

In the study, the researchers applied the same level of pain-inducing heat to their participant's arm. They then investigated whether the pain felt different depending on whether the participants were speaking English or Spanish while discussing the experiment and applying heat.

They discovered that the participants felt the most pain and produced a larger physical response when the participants were speaking the language they most strongly identified with. The potential influence of our identity could be a strong factor that is yet to be fully explored in studies of racist insults.

Finally, it is important to consider the real-world effects of verbal abuse. This type of abuse can occur between friends, colleagues, family members--practically any type of relationship we have--and that may make it even worse.

People may be afraid of their abuser, feel that they are always having to walk on eggshells or feel threatened by someone. As potential impacts can include anxiety, a decrease in self-esteem and post-traumatic stress disorder (PTSD), there is clear potential for serious harm as a result of verbal abuse.

We may remember being taught "sticks and stones may break my bones but names will never hurt me" as small children. With the potential feeling of a slap in the face, damage to our sense of identity and an increased risk of anxiety and even PTSD, racist abuse is likely even more damaging than many of us imagine.


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


											 
										                                        
										
										
											 
												Citation:
												Words such as racist slurs can literally hurt--here's the science (2024, July 4)
												retrieved 4 July 2024
												from https://phys.org/news/2024-07-words-racist-slurs-literally-science.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-words-racist-slurs-literally-science.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




										

    
        
            [image: house]
             
                Credit: Unsplash/CC0 Public Domain
            
        

    


Detroiters who face rising rents, poor living conditions and systemic barriers to affordable and safe housing are at greater risk of poor health, our research finds.



										      
																																	We study the connection between housing inequities and health, with the goal of informing local, state and national policy. Our focus is on how interdisciplinary research on housing relates to equity in health, race, income and aging.

Housing instability can take many forms, including living in overcrowded or inadequate conditions, having to make frequent moves or spending the bulk of household income on a place to live. These stressors can lead to an increased risk of eviction, homelessness, poor mental health and even physical illness.

Half of Detroit's residents are renters who earn a median household income of $26,704, nearly $13,000 lower than Michigan's median, according to American Community Survey data.

We also found that 60% of renters in Detroit are cost-burdened, meaning they spend more than 30% of their income on housing-related costs, including rent and utilities.


																																						
    
     




																																			A legacy of discriminatory housing practices

These issues didn't develop overnight. Detroit's current racial housing inequities are influenced by the legacy of redlining. Redlining refers to the federally sponsored practice of banks and insurers refusing or limiting loans, mortgages and insurance within Black neighborhoods.

The effects were long term. As recently as 2019, formerly redlined areas had almost 30% lower homeownership rates and a $60,000 difference in median household income compared with mostly white areas that were provided with better opportunities beginning nearly a century ago.

Beyond the financial effects, research also shows that the practice of redlining in Detroit is associated with self-reported poor health, heart disease and poor vision among current residents of these areas.

Tax foreclosure leads to poor health outcomes

Discriminatory housing practices continue today, often taking the form of foreclosures and evictions.

In the past two decades, Detroit has experienced one of the highest tax foreclosure rates in the country.

At the height of the foreclosure crisis in 2015, approximately 6,408 owner-occupied homes were repossessed by the county, displacing those Detroiters and putting them at a higher risk of poor mental health.

This has led to more sales at auction to investors and speculators, who tend to evict more tenants than other types of landlords and to allow their properties to fall into disrepair.


																																			Eviction, poor housing quality and health

Detroit saw about 30,000 eviction filings annually before the COVID-19 pandemic.

After a few years of respite due to pandemic-era housing policies, evictions have climbed back toward prepandemic levels. In 2023, more than 20,000 Detroiters had evictions filed against them.

Research connects eviction to a range of poor physical and mental health outcomes.

Even the Detroiters not at risk of eviction often pay increasing rental costs for poor-quality housing despite attempts by the city to implement a rental ordinance requiring landlords to register and obtain a certification of compliance with Detroit's rental ordinance.

Research shows that 9 in 10 pandemic-era eviction filings involved properties not in compliance with local health and safety codes, including those that regulate lead hazards. At the same time, much of the housing stock continues to decline as it ages and compliance efforts are not well enforced.

Some who are evicted have nowhere to go. In January 2023, 1,691 Detroiters were experiencing homelessness, increasing their risk of mental health challenges, disease and even death.


																																						
    
     




																																			Policies that have worked

There is some good news. Tax foreclosures in Detroit have decreased significantly from the height of the tax foreclosure crisis.

We partly attributed this to the pandemic-era moratorium on tax foreclosures initiated by the Wayne County Treasurer's Office, which ended in 2023. The county also oversees the Michigan Homeowner Assistance Fund and programs such as Pay As You Stay and the Detroit Tax Relief Fund, which have helped clear tax debt for homeowners.

Programs such as Detroit's Homeowners Property Exemption program have exempted some low-income homeowners from paying property taxes in an effort to prevent tax delinquency.

However, our research shows that despite efforts to raise awareness about these programs, few qualifying households access them. This places them at risk for foreclosure and possible displacement.

New policy directions

Detroiters' resilience and persistent advocacy have led to significant wins for housing justice, helping to translate community concerns into city policy.

In 2022, residents successfully organized for the right to counsel for qualifying low-income Detroiters facing eviction.

The city could also follow the lead of other U.S. cities such as Philadelphia by exploring eviction diversion and mediation models to reduce eviction filings.

More targeted efforts are also needed to invest in Black homeownership to ensure stability and encourage long-term residence.
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Well-performing pupils don't need to attend academically selective schools to thrive, study finds
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Findings published in a new paper in the British Journal of Educational Studies challenge the idea that academically selective schools are necessary for clever pupils to achieve good outcomes.



										      
																																	Selective schools are government-funded schools that enroll only the highest performing students. Pupils take a standardized entrance exam, from which the best-scoring are enrolled.

Some argue that selective schools are necessary for bright pupils to reach their full academic potential. Selective schools can outperform or perform just as well as elite schools in final year exams, but without the high fees charged to parents. Hence, selective schools can offer a means for children from low socioeconomic backgrounds to receive a first-class education.

However, others argue that selective schools disproportionately benefit high-socioeconomic children whose parents can afford private tutoring to prepare them for the entrance exams.

"Studies show that parents wish to enroll their children into selective schools, because they believe it will increase the chances of their children getting into a prestigious university, and securing a well-paid and high-status job," says Melissa Tham, a research fellow at the Mitchell Institute at Victoria University, Melbourne, Australia.

To find out whether there are benefits associated with selective schools, Tham and her colleagues Shuyan Huo, and Andrew Wade tracked almost 3,000 pupils from the Longitudinal Surveys of Australian Youth (LSAY), a nationally representative survey program that follows young Australians over an 11-year period. The survey started when respondents were aged 15 in 2009.


																																						
    
     




																																			As expected, the selective schools featured in the study had a higher proportion of academically high-achieving students, as measured by mathematics and reading scores.

However, at ages 19 and 25 there was little difference between the educational and employment outcomes of children who attended selective schools versus non-selective schools. For example, the study found that while 81% of selective school students went on to secure a job or university place at 19 compared to 77.6% of pupils from non-selective schools, this difference disappeared when the students were matched on key characteristics, including socioeconomic background, gender, and geographical location.

At age 25, all outcomes between selective and non-selective school students were not significant, except general life satisfaction. Attending a selective school increased a student's general life satisfaction score by just 0.19 points. Meanwhile, students who attended non-selective schools were just as likely to go on to study at university or secure a job as their peers who attended selective schools.

"These very modest findings indicate that attending an academically selective school does not appear to pay off in large benefits for individuals," says Andrew Wade, co-author of the study. "We argue that academically selective schools in the government sector therefore contradict the principles of inclusive and equitable education which underpin Australia's school system."

According to the authors, the findings suggest that more research is needed to determine whether selective schools offer any benefit to academically able students.

"Rather than tweak some aspects of the enrollment processes, we see greater value in conducting a thorough and critical examination of fully and partially selective schools, and scaling back selectivity if the supposed benefits are not found," says Huo.


																																																					
																				
																						More information:
												Does School Academic Selectivity Pay Off? The Education, Employment and Life Satisfaction Outcomes of Australian Students, British Journal of Educational Studies (2024). DOI: 10.1080/00071005.2024.2365189
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What do soccer players Jamal Musiala, Arda Guler and Cristiano Ronaldo have in common? Not only are they shining for their respective nations in Germany; they were each born in February. Researchers at the University of Strathclyde have found that this is not a coincidence.



										      
																																	A research project at the University of Strathclyde, headed by MSc Applied Economics student Aidan Rooney and Dr. Markus Gehrsitz, has discovered strong evidence of a relative age effect at this summer's European soccer tournament.

This phenomenon, also observed in education and various other sports, refers to the overrepresentation of individuals born earlier in a cohort.

The study found that there are almost twice as many January-born players as there are December-born players in the squads, even though both months have similar birth rates. Generally, there is a clear drop-off in the representation of later-born players relative to those born in the first few calendar months of the year.

Age advantage

Researchers call this phenomenon the "relative age effect." Because most soccer confederations use 1st January as an eligibility date for their youth squads, January-born players are almost one year older than December-born players of the same cohort. Their initial age advantage may well translate into a better chance of being selected for their national youth squads.

The Strathclyde researchers confirm that the relative age effect is indeed more pronounced at the youth level. Their analysis of Under-17s squads from European championships earlier this year revealed that there were over four times as many players born between January and March as between October and December. Under-17 champions Italy is a case in point; its 20-man squad featured 11 players born in the first quarter of the year and only one December-born player.

Lead Researcher Aidan Rooney explains, "One year might not seem a large difference, but at the youth level it may mean that January-born players have experienced almost 10% more playing time than December-born players."

However, the initial advantage seems to flatline eventually. The study investigated the correlation between birth month and player market value--a proxy for player performance and quality. Among players, birth month was not a significant predictor of market value.

Dr. Gehrsitz said, "The age advantage is huge at the youth level and an early birth-month still substantially increases the odds of making a national squad at the adult level. But once a player reaches that level, other factors determine whether they become a superstar."


																																						
    
     




																																			Key influence

Debate surrounds exactly how birth month influences a player's chances of selection. Physical development appears a key influence and the study's findings support this channel. Previous research also points to psychological factors, social skills, and playing experience.

One should also be careful not to generalize. What is true on average need not be true in individual cases. Indeed, Kylian Mbappe (December), Pedri (November) and Ilkay Gundogan (October) are each world-class in their own right and among the best players in Europe, despite being born in the latter months of the year.

Whatever the mechanism, an early birth month still helps prospects get a foot on the career ladder. An earlier-born youth player within a given age group may be more likely to stand out owing to their likely greater height, strength and physical, mental and emotional maturation. As such, more coaching opportunities may be presented to them, boosting their chances of becoming professionals and leading to the skewed distribution we see in the professional game.

In their professional careers, particularly at international tournaments, attributes like height become less distinctive, blending them into the broader competitive field.

At what can be considered the pinnacle of the sport athleticism is a given. True elite status then requires distinguishing factors like exceptional skill, remarkable speed, or a consistent ability to score.


																																			Standing out

Aidan Rooney said, "Our findings are really interesting and, while initially surprising, make a lot of sense and paint quite a clear picture of the role that birth month plays in all of this.

"The essence is this: being born early in the year significantly enhances a young player's chances of standing out within their age group and being picked up, boosting their chances of turning professional and possibly getting picked for their national team further down the line.

"However, these advantages only go so far. At the elite level, success depends on a variety of other, more important factors. Hence, it is not the case that the best players are the early-born ones."

The study will be submitted for publication and peer review in the autumn.
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Last August, the picturesque Himalayan kingdom of Bhutan halved to US$100 per night a charge levied on international tourists. The fee recognized the "important role of the tourism sector in generating employment, earning foreign exchange and boosting overall economic growth."



										      
																																	A daily charge of US$200 had been introduced in September 2022 as a "Sustainable Development Fee" to raise money for offsetting carbon generated by tourism. However, arrivals to Bhutan did not revive as expected after COVID-19 restrictions were lifted.

Bhutan's predicament is no different from that of most countries in the Asia Pacific region. They are torn between overtourism that brings with it environmental degradation and undertourism that deprives developing countries of the dollars needed to revive economies battered by COVID-19 lockdowns and natural disasters.

According to the UN World Tourism Organization (UNWTO), the global tourist industry was among the hardest hit by the COVID-19 pandemic, with arrivals dropping 72% in 2020.

Well before the pandemic struck, Asia's top tourist destinations were already beginning to restrict or regulate the number of visitors flocking in. In 2018, Thailand shut down Maya Bay on Phi Phi Leh Island--popularized by the movie, "The Beach"--to give its delicate marine ecosystem a chance to recover from extensive degradation and coral loss.

Similarly, the Philippines' famous Boracay island was ordered closed for six months in 2018 to address environmental concerns. Restrictions designed to protect nature and local sensibilities have also been introduced in Bali in Indonesia and Kathmandu's Thamel district in Nepal, popular with backpackers.

But being heavily reliant on tourism revenue, these countries can ill afford to impose drastic restrictions and are in search of compromise solutions. Asia's diversity in terms of infrastructure, income and political means that the problems engendered by mass tourism and their solutions must be tailor-made.

Affluent Japan or Singapore must follow a different path from that of Indonesia or the Philippines. Each country could begin by assessing what percentage of GDP can safely come from tourism and what are the risks of having an open door to foreign visitors as many currently do.

Bhutan's "high-value, low-volume" tourism model, designed to plow earnings into conservation of carbon-storing forests and sustainable development through clean energy projects, helped it become South Asia's only carbon-negative country. But Bhutan has a population density of just 20 people per square kilometer.

Compared to that, neighboring Bangladesh houses 1,329 people per square kilometer. Both countries are vulnerable to climate change but in very different ways. Where Bhutan worries about shrinking glaciers, Bangladesh is deltaic with coasts highly vulnerable to sea-level rise.


																																						
    
     




																																			Communities under threat

Climate change and extreme weather events threaten coastal communities across the Asia Pacific region and often directly destroy tourism infrastructure as demonstrated by the 2014 Asian Tsunami which devasted a swathe stretching from Thailand to Indonesia and Sri Lanka.

Apart from COVID-19, South-East Asia has had to cope with health emergencies such as SARS and MERS that have strained health delivery systems and forced travel bans and border closures. In turn, businesses have shut down, causing job losses and economic downturns with implications that are not factored in by the global tourism industry.

COVID-19 brought home for the first time the interconnectedness of global tourism and the need for internationally-coordinated responses to health crises.

While it is not easy to quantify the number of visitors that enter or stay in a particular area, it is common experience that rents and property prices become unaffordable for local people.

Longer queues, noise, damage to historical sites, desecration of religious places, import of disease-causing microbes and agricultural pests are among the negative impacts of mass tourism. It also puts strain on resources, especially impacting food prices and availability.

Carbon emissions

Tourism accounts for roughly eight percent of the world's carbon emissions, linked to lodging, flights and local transport. Visitors from high-income countries are responsible for most of those emissions and as travel grows so will tourism's environmental footprint.


																																			A 2019 report by the UNWTO and the International Transport Forum predicts that transport-related emissions from international tourism will increase by 25% by 2030 compared to 2016 levels while that of domestic tourism by 21% for the same period.

Overtourism can also negatively affect the reputation of a place as a tourist destination. Few visitors relish the prospect of waiting in line to visit a monument or paying hiked-up prices for hotel rooms or homestays and paying exorbitant amounts on food.

Murmuration, which uses satellite data to monitor the environmental impact of tourism, estimates that 80% of travelers flock to just ten percent of the world's tourism destinations. Countries need to distribute the load by developing alternate sites for tourism rather than concentrating on a few.

UNWTO forecasts say that the number of worldwide tourists, which peaked at 1.5 billion in 2019, will reach 1.8 billion by 2030 likely leading to greater pressure on already popular spots.

One way forward would be to have mutual consultations among sending and receiving countries on friendly visa regimes, vandalism prevention, ways to avoid friction between local residents and visitors, and providing support in terms of funding and know-how for conservation of nature and monuments.

New and alternative sites could be jointly developed through investments in building essential infrastructure like roads, hotels and facilities that help relieve congestion on overworked tourist spots.

There can be no one-size-fits-all solution. Instead, a range of measures can be developed, taking into account the interests of all stakeholders. In the end, tourism has many benefits that go way beyond earning dollars.
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Research investigates employment match quality
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The quality of an employment match is an important aspect of understanding labor market dynamics, according to Professor Michele Belot, but measuring match quality presents many challenges.



										      
																																	In "Measuring the quality of a match," published in Labour Economics, Belot, who has a joint appointment in the School of Industrial and Labor Relations and College of Arts and Sciences, examines the advantages and drawbacks of various measures of match quality and presents novel evidence from a survey sample of U.S. employees where several measures were collected simultaneously.

"This is a theme that touches on the type of work and research going on at the ILR School," Belot said.

"When you think about the labor market, we are interested in understanding what determines the quality of a match. But what does that actually mean? What is this concept of a good quality match?"

Belot, the Frances Perkins Professor of Industrial and Labor Relations and Economics, notes that there are many different ways to determine the quality of a match--asking the employee about job satisfaction, looking at performance evaluations, noting longevity and wages--but the effectiveness of those ways is problematic.

To examine the success of these measures, Belot surveyed 500 U.S. employees to collect various measures, such as their wage, tenure length, job satisfaction, performance evaluation and perception of the fit of their skills with their jobs.


																																						
    
     




																																			Belot found that some of these measures correlate well, such as wages, performance evaluations and measures of self-reported skill fit, while others do not. For example, job satisfaction and tenure length do not correlate well.

Also, when considering changes over the course of tenure, she found striking differences in trends. Wages, performance evaluations and skill fit all trend upwards, while job satisfaction trends downwards.

"The punch line is that these measures actually correlate, but not as well as one might expect," Belot said. "So, for example, one thing that I found really puzzling and that really made me want to write this paper is that many of these measures increase over time, while others don't. So, the wage, the skill fit and performance evaluations go up, but job satisfaction goes down.

"It's actually a known phenomenon. There is literature that studies job satisfaction over tenure. It's actually a phenomenon that's true in many other relationships."

Belot's research found that even if she focused exclusively on those who experienced decreased job satisfaction, all the other variables still trended upward. This means that even if job satisfaction is down, those employees still enjoy increased wages, better skill fit and positive performance evaluations.

"So that's a puzzle we want to bring forward," Belot says. "We must be a little bit careful when we think about what we want to measure as we evaluate how match quality is changing over time. You get quite a different story."

Cornell Department of Economics graduate students Xiaoying Liu and Vaios Triantafyllou co-authored the paper.
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												Michele Belot et al, Measuring the quality of a match, Labour Economics (2024). DOI: 10.1016/j.labeco.2024.102568
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New research finds Dublin is second most expensive European city in which to build apartments
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Dublin is the second most expensive place to build apartments, after Zurich, according to a new construction cost report covering 10 cities across Europe published today by Trinity College Dublin and the Society of Chartered Surveyors Ireland.



										      
																																	The Building Homes Report found the cost of building an apartment was EU2,363 per square meter, just over EU300 higher than the average across the 10 cities surveyed, of EU2,057 per sqm.

Zurich was the most expensive of the 10 cities, at EU2,866 per sqm, a level of cost notably above the other cities, while the Estonian capital of Tallinn was the cheapest at EU1,367 per sqm.

One of the most surprising findings of the report was that Belfast, the second largest city on the island of Ireland, emerged as the second cheapest location in which to build apartments. The cost per square meter there was EU1,755.

The report, which includes both "hard" and some but not all "soft" costs, is the first to use International Construction Management Standards V3 (ICMS3) to compare construction costs, across multiple markets.

To do this, it employs a "traveling box" exercise, where a specific apartment block is priced across different cities. This means that the quantities involved across nearly 80 elements are held constant, enabling a systematic comparison of costs, on a like-for-like basis, to be made across locations.

In this case, the chosen development was a block of 39 apartments over seven stories, most of which were two-bedroom apartments.

After Zurich two other groups emerge. The second, which had costs closer to but still above the average, included three British cities (Birmingham, Manchester, and Glasgow) as well as Dublin and Stockholm. In this group, the per-square-meter cost varied from EU2,079 to EU2,363.


																																						
    
     




																																			The final grouping had costs below the average and included Amsterdam, Belfast, Brussels and Tallinn, where the per-square-meter cost varies from EU1,367 to EU1,823. There was a significant gap between Tallinn and the next cheapest city, Belfast, with the cost per square meter in the Estonian capital more than 20% cheaper.

Ronan Lyons, Associate Professor of Economics in Trinity College Dublin, one of the authors of the report, said the findings highlight the challenge of high construction costs in Dublin in particular as a barrier to new housing supply.

"For some time, we have known that Dublin is an expensive place to build housing, with costs per square meter high compared to peer locations. This is something that has affected the ability of the housing system here to build the volume of homes needed. This report is the first to break down that high-level figure into the different components that go into building a home."

"Dublin is somewhat cheaper than the typical city for structural works, typically involving concrete. However, Dublin's high overall cost is due in particular to two headings--services and equipment, which includes heating, power elevators, and non-structural works, which covers things like floors, windows and carpentry."

"Across all cities, the analysis indicates that the price of materials varies far less than more labor-intensive inputs. This means that the cost and productivity of labor in construction plays a significant role in driving overall differences in construction costs. Supply chain considerations appear to be less important, with for example, Belfast--located just over 140 kms from Dublin--one of the cheapest locations among the 10 surveyed."


																																			"Further analysis is required to explore why many other building elements are more costly in Dublin compared to Belfast. In particular, in addition to the role of labor productivity, policymakers need to understand the role played by regulatory specifications and standards, as well as differences in soft costs, in affecting overall viability."

Bryn Griffiths, Vice Chair of the SCSI Quantity Surveying Professional Group Committee and one of the authors of the report said policymakers must look closely at hard costs to better understand differences in residential construction costs across cities.

"This report shows that on average structural costs, non-structural costs and services and equipment make up two thirds of the cost of apartment construction. Some of the soft costs in the report such as preliminaries, risk and taxes make up a further 25%. The more expensive cities such as Zurich and Dublin tend to be more expensive right across the board."

"This survey compared the price of a Swiss apartment block if it were built in the ten cities, and it is clear that this design is architecturally very different to what we would deliver in Ireland. The designs we are using here drive higher costs and we believe if planning policy was to adopt alternative approaches and more flexibility, costs could be reduced in this area."

"Compared to other EU member states, Ireland has a relatively low VAT rate on new construction. If VAT rates were zero, Dublin would rank as the fifth most expensive city, with a cost similar to the British cities included in the survey. This explains some of the differences in costs with Belfast."


																																						
    
     




																																			"While the report does not advocate the abolition of VAT here it does call on the Government to examine the way zoned and serviced development land is delivered to the market in other European countries. By doing this we believe it could identify new models for the more cost-effective delivery of key road and utility connections."

"The Government should also consider the findings in the context of adopting additional standardization of housing design and construction in an effort to drive down costs while it should also commission research to examine 'soft costs' across similar jurisdictions and building designs covered in this report to identify additional areas to reduce costs."

"One of the main objectives of this report was to provide a baseline for similar exercises in future years, which could be expanded to include other cities and indeed other property types. There is an opportunity here to better understand costs and to improve the viability and affordability of new homes. We would urge Government to avail of it."
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												Apartment construction costs in Europe with a focus on Dublin. www.tcd.ie/media/tcd/news-imag ... ing-Homes-Report.pdf
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