
        
            
                
            
        

    
    
      
        [image: masthead]
      

      Saturday, August 2, 2025

      

      
        
          	
            Nanotechnology
          
          	1
        

        
          	
            Space and Earth
          
          	4
        

        
          	
            Biology
          
          	1
        

        
          	
            Technology
          
          	4
        

        
          	
            Other Sciences
          
          	3
        

      

    

  
    
      
        
          	
          	
            Sections
          
          	
            Physics
          
        

      

      Nanotechnology

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


      
        New study shows membrane flexibility hinges on how tightly lipids are packed
        Cell membranes cradle, protect, and gatekeep living cells. Membranes can even affect how a cell behaves.
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                Rana Ashkar. Credit: Luke Hayes for Virginia Tech.
            
        

    


Cell membranes cradle, protect, and gatekeep living cells. Membranes can even affect how a cell behaves.



										      
																																	But membranes' own erratic behavior has puzzled scientists for years.

Turns out, it's all about perspective: When physicist Rana Ashkar's team members looked at how membranes behave on the nanoscale, they were able to identify unified biophysical laws that membranes have adhered to all along.

Published in Nature Communications, these findings have significant implications for disease intervention methods, drug delivery applications, artificial cell technologies, and the next phase of membrane biophysics.

Composition-shifting superheroes

Primarily composed of fatty compounds called lipids, membranes are highly adaptive. They can change their lipid composition in response to environmental factors, responding--sometimes in mere hours--to changes in diet, pressure, or temperature. This property, called homeostasis, keeps the cities of your cells humming along happily under different conditions.

To understand how homeostasis works, scientists have been trying to frame it within the context of an important physical principle that says the structure of the membrane must affect its physical properties.

Makes sense, right? What something is made of must impact how it behaves.

And yet, for years, membranes obstinately evaded this law.

Disregard of the law was on full display when scientists injected cholesterol into model cell membranes, changing the structure, to see if it would affect a membrane's property, such as its flexibility or elasticity. Results were all over the board--some membranes stiffened while others didn't.


																																						
    
     




																																			It's not the type of lipid but how you pack it

"It caused a dilemma in the field," Ashkar said. "Somehow cholesterol changed the structure of some membranes but not their elastic properties."

The widespread assumption was that different types of lipids reacted differently to cholesterol. But Ashkar wasn't convinced. She decided to try something else. Previous studies looked at membrane elasticity using macroscopic measurements. Ashkar's team looked closer. Much closer.

Using neutrons and X-rays, team members found that what affects elasticity isn't the type of lipid but how tightly packed they are within the membrane.

Certain types of lipids resist being crowded, while others can get shoved in as tight as sardines. And the packing density is the primary factor that affects the flexibility of the membrane, which in turn regulates cell viability.

To further confirm these findings, Ashkar and her team collaborated with Michael Brown's lab at the University of Arizona and Milka Doktorova's lab at Stockholm University. Their nuclear resonance experiments and computational studies followed the same laws obtained by the Ashkar lab.

"Membranes can have remarkable compositional complexity, but what really matters in determining or predicting their elasticity is how packed they are," said Ashkar. "And that is a very, very powerful design principle that cells seem to follow and that we can now apply in engineering lifelike artificial cells."
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												Teshani Kumarage et al, Cholesterol modulates membrane elasticity via unified biophysical laws, Nature Communications (2025). DOI: 10.1038/s41467-025-62106-0
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        Image: Webb takes a fresh look at a classic deep field
        This image from the NASA/ESA/CSA James Webb Space Telescope revisits one of the most iconic regions of the sky, the Hubble Ultra Deep Field, through the eyes of two of Webb's instruments. The result is a detailed view that reveals thousands of distant galaxies, some dating back to the earliest periods of cosmic history.
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                An area of deep space with thousands of galaxies in various shapes and sizes. Most are circles or ovals, with a few spirals. More distant galaxies are smaller, down to being mere dots, while closer galaxies are larger and some appear to be glowing. Red and orange galaxies contain more dust or more stellar activity. Credit: ESA/Webb, NASA & CSA, G. Ostlin, P. G. Perez-Gonzalez, J. Melinder, the JADES Collaboration, M. Zamani (ESA/Webb)
            
        

    


This image from the NASA/ESA/CSA James Webb Space Telescope revisits one of the most iconic regions of the sky, the Hubble Ultra Deep Field, through the eyes of two of Webb's instruments. The result is a detailed view that reveals thousands of distant galaxies, some dating back to the earliest periods of cosmic history.



										      
																					The field shown here, known as the MIRI Deep Imaging Survey (MIDIS) region, was observed with the shortest-wavelength filter of Webb's Mid-Infrared Instrument (MIRI) for nearly 100 hours. This is Webb's longest observation of an extragalactic field in one filter so far, producing one of the deepest views ever obtained of the universe. Combined with data from Webb's Near-Infrared Camera (NIRCam), this image allows astronomers to explore how galaxies formed and evolved over billions of years.

These deep observations have revealed more than 2,500 sources in this tiny patch of sky. Among them are hundreds of extremely red galaxies--some of which are likely massive, dust-obscured systems or evolved galaxies with mature stars that formed early in the universe's history. Thanks to Webb's sharp resolution, even at mid-infrared wavelengths, researchers can resolve the structures of many of these galaxies and study how their light is distributed, shedding light on their growth and evolution.

In this image, the colors that have been assigned to different kinds of infrared light highlight the fine distinctions astronomers can make with this deep data. Orange and red represent the longest mid-infrared wavelengths. The galaxies in these colors have extra features--such as high concentrations of dust, copious star formation, or an active galactic nucleus (AGN) at their center--which emit more of this farther infrared light.

Small, greenish-white galaxies are particularly distant, with high redshift. This shifts their light spectrum into the peak mid-infrared wavelengths of the data, which are depicted in white and green. Most of the galaxies in this image lack any such mid-infrared boosting features, leaving them most bright at shorter near-infrared wavelengths, which are depicted with blue and cyan colors.

By returning to this legacy field first made famous by the NASA/ESA Hubble Space Telescope, Webb is continuing and expanding the deep field tradition--revealing new details, uncovering previously hidden galaxies, and offering fresh insights into the formation of the first cosmic structures.
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                This picture dated April 20, 2012 provided by the Smithsonian National Air and Space Museum shows Space Shuttle Discovery in the James S. McDonnell Space Hangar at the Udvar-Hazy Center in Chantilly, Virginia.
            
        

    


Tucked inside President Donald Trump's flagship tax and spending bill last month was a little-noticed provision to relocate the iconic space shuttle Discovery from a museum outside Washington to Houston.



										      
																																	The plan now faces legal uncertainty, with the Smithsonian Institution arguing Congress had no authority to give away what it considers private property--even before accounting for the steep logistical and financial challenges.

"The Smithsonian Institution owns Discovery and holds it in trust for the American public," the museum network, which receives substantial federal funding yet remains an independent entity, said in a statement to AFP on Friday.

"In 2012, NASA transferred 'all rights, title, interest and ownership' of the shuttle to the Smithsonian," the statement continued, calling Discovery one of the museum's "centerpieces" that welcomes millions of visitors a year.

The push to move Discovery from the Air and Space Museum's site in northern Virginia began in April, when Texas Senator John Cornyn, a Republican who faces a tough primary challenge next year by state attorney general Ken Paxton, introduced the "Bring the Space Shuttle Home Act," naming Discovery.

The legislation stalled until it was folded into the mammoth "Big Beautiful Bill," signed into law on July 4.

Its passage allocated $85 million for the move, though the nonpartisan Congressional Research Service has projected a far higher cost of $325 million, adding that the NASA administrator's power over non-NASA entities is "unclear."

To comply with Senate rules, the bill's language was modified such that Discovery is no longer named directly. Instead, the bill refers to a "space vehicle," though there is little doubt as to the target.

NASA's administrator--currently Transportation Secretary Sean Duffy, serving in an acting capacity--was given 30 days to identify which spacecraft is to be relocated, a deadline coming up on Sunday.


																																						
    
     




																																			End of an era

NASA's space shuttle program ended in 2011, after a 30-year run that carried America's post-Apollo space ambitions.

The four surviving orbiters--Atlantis, Endeavour, prototype Enterprise, and Discovery--were awarded to Florida, California, New York, and Virginia through a ranked selection process.
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                Relocating Discovery now would pose major technical hurdles; NASA had modified two Boeing 747s to ferry retired shuttles -- one is now a museum piece, while the other is out of service.
            
        

    



Discovery, the most flown, was chosen as a vehicle-of-record in a near-complete state, intended for study by future generations.

"There was not a lot of support within Houston to want a shuttle," space historian Robert Pearlman told AFP, adding that a proposal to house it at Space Center Houston was relatively weak.

But after the announcement, Texas--home to the Johnson Space Center, which oversees NASA's human spaceflight--felt snubbed, and allegations of political interference by then-president Barack Obama swirled.

A NASA inspector general probe found no evidence of foul play.

Enormous challenges

Relocating Discovery now would pose major technical hurdles. NASA had modified two Boeing 747s to ferry retired shuttles--one is now a museum piece, and the other is out of service.

That leaves land and water transport. "The nearest water entrance to the Potomac River is about 30 miles away," Pearlman said--but it may be too shallow for the orbiter and required barge, requiring a 100-mile journey instead.
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																																			A water transport would require a massive enclosed barge, he added.

The US government owns only one such vessel, controlled by the military. Loaning it to a civilian agency would require another act of Congress, and the alternative would involve building one from scratch.

Dennis Jenkins, a former shuttle engineer who oversaw the delivery of retired orbiters to their new homes, told the Collect Space outlet he could see costs reach a billion dollars.

Nicholas O'Donnell, an attorney at Sullivan & Worcester with expertise in art and museum law, told AFP that assuming Smithsonian has valid paperwork, "I don't think Secretary Duffy or anyone in the federal government has any more authority to order the move of Discovery than you or I do."

The government could invoke eminent domain--seizing private property for public use--but it would have to pay fair market value or try to sue.

The Smithsonian is unlikely to want a court battle, and while it's legally independent, its financial reliance on federal funds leaves it politically vulnerable, said O'Donnell.
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SpaceX delivers four astronauts to the International Space Station just 15 hours after launch
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                This image made from video provided by NASA and SpaceX shows the docked SpaceX capsule to the International Space Station Saturday Aug. 2, 2025. Credit: NASA and SpaceX via AP
            
        

    


SpaceX delivered a fresh crew to the International Space Station on Saturday, making the trip in a quick 15 hours.



										    
																					The four U.S., Russian and Japanese astronauts pulled up in their SpaceX capsule after launching from NASA's Kennedy Space Center. They will spend at least six months at the orbiting lab, swapping places with colleagues up there since March. SpaceX will bring those four back as early as Wednesday.

Moving in are NASA's Zena Cardman and Mike Fincke, Japan's Kimiya Yui and Russia's Oleg Platonov--each of whom had been originally assigned to other missions. "Hello, space station!" Fincke radioed as soon as the capsule docked high above the South Pacific.

Cardman and another astronaut were pulled from a SpaceX flight last year to make room for NASA's two stuck astronauts, Boeing Starliner test pilots Butch Wilmore and Suni Williams, whose space station stay went from one week to more than nine months. Fincke and Yui had been training for the next Starliner mission. But with Starliner grounded by thruster and other problems until 2026, the two switched to SpaceX.

Platonov was bumped from the Soyuz launch lineup a couple of years ago because of an undisclosed illness.
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                    This image made from video provided by NASA and SpaceX shows the docked SpaceX capsule to the International Space Station Saturday Aug. 2, 2025. Credit: NASA and SpaceX via AP
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                    Astronauts, from left, Oleg Platonov, of Russia, Mike Fincke, Zena Cardman, and Kimiya Yui, of Japan, pose for a photo as they leave the Operations and Checkout Building for a trip the Kennedy Space Center's Launch Pad 39-A and a planned liftoff on a SpaceX Falcon 9 rocket Friday, Aug. 1, 2025, in Cape Canaveral , Fla. Credit: AP Photo/John Raoux
                
            

        

    

Their arrival temporarily puts the space station population at 11. The astronauts greeting them had cold drinks and hot food waiting for them.

While their taxi flight was speedy by U.S. standards, the Russians hold the record for the fastest trip to the space station--a lightning-fast three hours.
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Astronauts launch to the space station after sidelined by Boeing's troubled Starliner
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                A SpaceX Falcon 9 rocket with a Crew Dragon capsule lifts off from Pad 39-A at the Kennedy Space Center, Friday, Aug. 1, 2025, in Cape Canaveral, Fla. Credit: AP Photo/John Raoux
            
        

    


Astronauts sidelined for the past year by Boeing's Starliner trouble blasted off to the International Space Station on Friday, getting a lift from SpaceX.



										      
																																	The U.S.-Japanese-Russian crew of four rocketed from NASA's Kennedy Space Center. They'll replace colleagues who launched to the space station in March as fill-ins for NASA's two stuck astronauts.

Their SpaceX capsule should reach the orbiting lab this weekend and stay for at least six months.

Zena Cardman, a biologist and polar explorer who should have launched last year, was yanked along with another NASA crewmate to make room for Starliner's star-crossed test pilots.

"I have no emotion but joy right now. That was absolutely transcendent. Ride of a lifetime," Cardman, the flight commander, said after reaching orbit.

The botched Starliner demo forced Butch Wilmore and Suni Williams to switch to SpaceX to get back from the space station more than nine months after departing on what should have been a weeklong trip.

"Every astronaut wants to be in space. None of us want to stay on the ground, but it's not about me," Cardman said before her flight.

NASA's Mike Fincke--Cardman's co-pilot--was the backup for Wilmore and Williams on Starliner, making those three still the only ones certified to fly it. Fincke and Japan's Kimiya Yui, former military officers with previous spaceflight experience, were training for Starliner's second astronaut mission. With Starliner grounded until 2026, NASA switched the two to the latest SpaceX flight.
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                A SpaceX Falcon 9 rocket, carrying a Dragon capsule with a U.S.-Japanese-Russian crew of four, lifts off from Kennedy Space Center's Launch Pad 39-A in Cape Canaveral , Fla., on Friday, Aug. 1, 2025. Credit: AP Photo/Chris O'Meara
            
        

    



"Boy, it's great to be back in orbit again," Fincke radioed. He last soared on NASA's next-to-last space shuttle flight in 2011.

Rounding out the crew is Russia's Oleg Platonov. The former fighter pilot was pulled a few years ago from the Russian Soyuz flight lineup because of an undisclosed health issue that he said has since been resolved.


																																						
    
     




																																			On hand for the first launch attempt on Thursday, NASA's new acting administrator, Transportation Secretary Sean Duffy, met with Roscosmos director general Dmitry Bakanov, an invited guest. The two discussed future collaboration, then left town after thick clouds forced a last-minute delay.

"What we learn on these missions is what's going to get us to the moon and then from the moon to Mars, which is I think the direction that NASA has to be," Duffy said in a NASA interview. "There's critical real estate on the moon. We want to claim that real estate for ourselves and our partners."
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                Astronauts, from left, Oleg Platonov, of Russia, Mike Fincke, Zena Cardman, and Kimiya Yui, of Japan, pose for a photo as they leave the Operations and Checkout Building for a trip the Kennedy Space Center's Launch Pad 39-A and a planned liftoff on a SpaceX Falcon 9 rocket Friday, Aug. 1, 2025, in Cape Canaveral , Fla. Credit: AP Photo/John Raoux
            
        

    



To save money in light of tight budgets, NASA is looking to increase its space station stays from six months to eight months, a move already adopted by Russia's space agency. SpaceX is close to certifying its Dragon capsules for longer flights, which means the newly launched crew could be up there until April.

NASA is also considering smaller crews--three astronauts launching on SpaceX instead of the typical four--to cut costs.

As for Starliner, NASA is leaning toward launching the next one with cargo before flying another crew.

Engineers are still investigating the thruster failures and helium leaks that bedeviled Starliner following liftoff. Time is running out as NASA looks to abandon the aging space station by 2030. An air leak on the Russian side of the station remains unresolved after years of patching.
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                    Astronaut Oleg Platonov, of Russia gestures to family memberfs as he leaves the Operations and Checkout Building for a trip the Kennedy Space Center's Launch Pad 39-A and a planned liftoff on a SpaceX Falcon 9 rocket Friday, Aug. 1, 2025, in Cape Canaveral , Fla. Credit: AP Photo/John Raoux
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                    A SpaceX Falcon 9 rocket, carrying a Dragon capsule with a U.S.-Japanese-Russian crew of four, lifts off from Kennedy Space Center's Launch Pad 39-A in Cape Canaveral , Fla., on Friday, Aug. 1, 2025. Credit: AP Photo/Chris O'Meara
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                    Astronaut Zena Cardman waves as she leaves the Operations and Checkout Building for a trip the Kennedy Space Center's Launch Pad 39-A and a planned liftoff on a SpaceX Falcon 9 rocket Friday, Aug. 1, 2025, in Cape Canaveral , Fla. Credit: AP Photo/John Raoux
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                    Astronaut Kimiya Yui, of Japan gestures as he leaves the Operations and Checkout Building for a trip the Kennedy Space Center's Launch Pad 39-A and a planned liftoff on a SpaceX Falcon 9 rocket Friday, Aug. 1, 2025, in Cape Canaveral , Fla. Credit: AP Photo/John Raoux
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                    Astronaut Mike Fincke speaks to friends as he leaves the Operations and Checkout Building for a trip the Kennedy Space Center's Launch Pad 39-A and a planned liftoff on a SpaceX Falcon 9 rocket Friday, Aug. 1, 2025, in Cape Canaveral , Fla. Credit: AP Photo/John Raoux
                
            

        

    

Engineering teams already are working on the plan for the space station's last days.

NASA's Ken Bowersox said the U.S. and Russia need to cooperate in order to steer the outpost into the Pacific with minimal risk to the public.

It will take at least two years to get the space station low enough to where a SpaceX vehicle can provide the final shove. Thrusters on the Russian side of the station will help with control, but that means more fuel will have to be delivered by 2028.

The latest timeline calls for SpaceX to launch the last mission for NASA--the deorbit vehicle--to the space station in 2029. Astronauts would remain on board until the last four to six months of the station's life to handle any breakdowns, with the empty outpost plunging into the Pacific by late 2030 or early 2031.
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                An Alchisme treehopper: Credit: Sam J. England
            
        

    


Could detecting static electricity be a factor in explaining why treehopper insects have evolved such bizarre body shapes?



										      
																																	That is the hypothesis put forward in a new research paper published in Proceedings of the National Academy of Sciences by Dr. Sam England, who completed his Ph.D. at Bristol in 2023, and Professor Daniel Robert, Professor of Bionanoscience at the University of Bristol.

Treehopper insects are known for their astonishing morphological diversity--there's more than 3,000 species of treehoppers and they significantly vary in shape with features such as horns, spines, balls and tridents. Due to their unusual appearance, these insects have long interested naturalists, but scientists have been unable to definitively explain the function of these strange shapes. Some ideas, like camouflage, mimicry, or physical defense, make sense for specific species, but not for the whole family of treehoppers.

Based on their recent discoveries that insects like bees and caterpillars can detect static electricity, Dr. England and Dr. Robert wanted to test whether treehoppers' extreme body shapes could help them detect static electricity.
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                A Bocydium treehopper. Credit: Sam J. England
            
        

    



The researchers recorded that predatory wasps emit static electricity, and also found that treehoppers would retreat from electric fields. Using computational methods, they demonstrated that the extreme morphologies of treehoppers would increase the electric field strength around the treehopper, which likely boosts their sensitivity to static electricity.


																																						
    
     




																																			The team also found that predatory wasps carry significantly different electrostatic charges (in terms of both magnitude and polarity) from the friendly stingless bees that often protect treehoppers from predators. This could mean that treehoppers can distinguish friend from foe by electrical means alone, and provide a reason for them to have sensitive electroreception.

Dr. England said, "We think our study provides a really exciting launch pad for investigating static electricity as a driver of organismal morphology more generally. There's plenty of other insects, spiders, and other animals and plants that also have really extreme shapes, which in many cases are currently without explanation. Our study provides the first evidence of the electrostatic sense potentially driving morphological evolution, but we can't prove this just yet."

The scientists now want to probe how different treehopper morphologies could be adaptive for different electrical environments.

Dr. England added, "If we can link treehopper shapes to certain aspects of their electrical ecology, like specific predators which approach from certain angles with particular static charges, this would really begin to strongly support our ideas around static electricity as an evolutionary driver."


																																	
																														
																				
																						More information:
												Sam J. England et al, Electroreception in treehoppers: How extreme morphologies can increase electrical sensitivity, Proceedings of the National Academy of Sciences (2025). DOI: 10.1073/pnas.2505253122
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Underpaying and overusing our roads: The true cost of driving
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If you've ever been stuck in gridlocked traffic on the 405 or circled the block looking for parking in L.A., you've experienced the kinds of problems Michael Manville has spent years researching and trying to solve.


                                        
                                              
                                        
                                                                                                                                    As professor and chair of urban planning at the UCLA Luskin School of Public Affairs, Manville is reshaping how we think about transportation and housing in a sprawling city like Los Angeles and turning his research into real-world impact.

At the center of Manville's transportation research is a deceptively simple idea: the way we price things matters, and how we price things shapes how we use them.

"Driving is too cheap, and housing is too expensive," he said. "Driving isn't cheap in the absolute sense of the word 'cheap' because cars aren't cheap and gas isn't free, but in the sense that it costs less than it should, because the full social costs of driving, like congestion, pollution, infrastructure wear, aren't reflected in what we pay to use our roads." The price of housing, meanwhile, is driven up by restrictive land-use policies that limit supply.

Manville's first introduction into urban planning began in a newsroom while covering transportation and housing topics as a local reporter. When the newspaper he worked for went bankrupt, he joined the local planning commission. Eager to turn his newfound passion into a career, he enrolled in the urban planning master's degree program at UCLA and after a summer as a research assistant, decided to pursue a Ph.D. Today, he leads the department that jumpstarted his second career.

Building on the groundbreaking work of his mentor Donald Shoup, former UCLA urban planning professor and pioneer in parking reform who famously argued that free or underpriced parking distorts urban development, Manville and many other experts in the field have expanded this logic more broadly, emphasizing that it's not just parking that's mispriced, it's also the roads themselves.


                                                                                                        
    
        
        
        
    

                                                                                                                                            One proven strategy to address this is congestion pricing, a transportation policy that charges drivers a fee to use certain roads during peak traffic times. A controversial idea that has gained some traction in recent years, the goal primarily is to improve traffic flow and lower pollution, although it can also generate revenue for public transit and infrastructure.
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It's the idea that using roads during peak times should come with a price, just like electricity or water. "We meter every other government-owned utility," Manville explains, "but not roads."

"It's the only system that we don't charge prices for, and it's not a coincidence that it's the only system that colossally breaks down about two times a day," he added.

Manville argues that the same basic principle we apply to everything else in our economy--pricing goods and services based on demand--should also apply to road usage.

Cities like Singapore prove it can work. In Singapore, dynamic tolling keeps traffic flowing at speeds of 45-55 mph. Manville argues that Los Angeles could reap similar benefits if it embraced the idea. "We've normalized the dysfunction of our transportation system," he said. "But there's nothing inherently fair about free roads, or unfair about charging for their use."

For Manville, reimagining cities isn't just about policy; it's about turning research into practical, real-world implementation. At UCLA Luskin, that happens through teaching the next generation of planners, working directly with policymakers and ensuring research is more accessible to community members, he said. "The biggest impact we can have is making sure our students leave with the ability to weigh trade-offs--not chase perfect solutions," he said.

When asked what he hopes for the next generation of urban planners who will be tasked to solve some of the most complicated issues our cities face today, Manville had some wisdom from his own experience as a young planner.

"I came to UCLA convinced there were a bunch of right answers," he said. "But the biggest lesson I've learned, and hope to pass on, is that progress comes from understanding the nuance and complexity of the issues we hope to solve. In a city as vast and diverse as L.A., differing perspectives are inevitable and real change begins with listening, especially to those you may not agree with."
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New tool offers direct lighting control for photographs using 3D scene modeling
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Lighting plays a crucial role when it comes to visual storytelling. Whether it's film or photography, creators spend countless hours, and often significant budgets, crafting the perfect illumination for their shot. But once a photograph or video is captured, the illumination is essentially fixed. Adjusting it afterward, a task called "relighting," typically demands time-consuming manual work by skilled artists.


                                        
                                              
                                        
                                                                                                                                    While some generative AI tools attempt to tackle this task, they rely on large-scale neural networks and billions of training images to guess how light might interact with a scene. But the process is often a black box; users can't control the lighting directly or understand how the result was generated, often leading to unpredictable outputs that can stray from the original content of the scene. Getting the result one envisions often requires prompt engineering and trial-and-error, hindering the creative vision of the user.

In a new paper to be presented at this year's SIGGRAPH conference in Vancouver, researchers in the Computational Photography Lab at SFU offer a different approach to relighting. Their work, "Physically Controllable Relighting of Photographs", brings explicit control over lights, typically available in computer graphics software such as Blender or Unreal Engine, to image and photo editing.

Given a photograph, the method begins by estimating a 3D version of the scene. This 3D model represents the shape and surface colors of the scene, while intentionally leaving out any lighting. Creating this 3D representation is made possible by prior works, including previously developed research from the Computational Photography Lab.



    
    
    
        
        
    
         
             
         

        Credit: Simon Fraser University
  

"After creating the 3D scene, users can place virtual light sources into it, much like they would in a real photo studio or 3D modeling software," explains Chris Careaga, a Ph.D. student at SFU and the lead author of the work. "We then interactively simulate the light sources defined by the user with well-established techniques from computer graphics."


                                                                                                        
    
        
        
        
    

                                                                                                                                            The result is a rough preview of the scene under the new lighting, but it doesn't quite look realistic on its own, Careaga explains. In this new work, the researchers have developed a neural network that can transform this rough preview into a realistic photograph.

"What makes our approach unique is that it gives users the same kind of lighting control you'd expect in 3D tools like Blender or Unreal Engine," Careaga adds. "By simulating the lights, we ensure our result is a physically accurate rendition of the user's desired lighting."

Their approach makes it possible to insert new light sources into images and have them interact realistically with the scene. The result is the ability to create relit images that were previously impossible to achieve.
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The team's relighting system currently works with static images, but the team is interested in extending functionality to video in the future, which would make it an invaluable tool for VFX artists and filmmakers.
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"As this technology continues to develop, it could save independent filmmakers and content creators a significant amount of time and money," explains Dr. Yagiz Aksoy, who leads the Computational Photography Lab at SFU. "Instead of buying expensive lighting gear or reshooting scenes, they can make realistic lighting changes after the fact, without having to filter their creative vision through a generative AI model."

This paper is the latest in a series of "illumination-aware" research projects from the Computational Photography Lab. The group's earlier work on intrinsic decomposition lays the groundwork for their new relighting method, and they break down how it all connects in their explainer video.

You can find out more about the Computational Photography Lab's research on their web page.
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                                                Citation:
                                                New tool offers direct lighting control for photographs using 3D scene modeling (2025, August 2)
                                                retrieved 2 August 2025
                                                from https://techxplore.com/news/2025-08-tool-3d-scene.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/2025-08-tool-3d-scene.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



AI tools identify promising alternatives to lithium-ion batteries for energy storage
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Researchers from New Jersey Institute of Technology (NJIT) have used artificial intelligence to tackle a critical problem facing the future of energy storage: finding affordable, sustainable alternatives to lithium-ion batteries.


                                        
                                              
                                        
                                                                                                                                    In research published in Cell Reports Physical Science, the NJIT team led by Professor Dibakar Datta successfully applied generative AI techniques to rapidly discover new porous materials capable of revolutionizing multivalent-ion batteries. These batteries, using abundant elements like magnesium, calcium, aluminum and zinc, offer a promising, cost-effective alternative to lithium-ion batteries, which face global supply challenges and sustainability issues.

Unlike traditional lithium-ion batteries, which rely on lithium ions that carry just a single positive charge, multivalent-ion batteries use elements whose ions carry two or even three positive charges. This means multivalent-ion batteries can potentially store significantly more energy, making them highly attractive for future energy storage solutions.

However, the larger size and greater electrical charge of multivalent ions make them challenging to accommodate efficiently in battery materials--an obstacle that the NJIT team's new AI-driven research directly addresses.

"One of the biggest hurdles wasn't a lack of promising battery chemistries--it was the sheer impossibility of testing millions of material combinations," Datta said. "We turned to generative AI as a fast, systematic way to sift through that vast landscape and spot the few structures that could truly make multivalent batteries practical.


                                                                                                        
    
        
        
        
    

                                                                                                                                            "This approach allows us to quickly explore thousands of potential candidates, dramatically speeding up the search for more efficient and sustainable alternatives to lithium-ion technology."

To overcome these hurdles, the NJIT team developed a novel dual-AI approach: a Crystal Diffusion Variational Autoencoder (CDVAE) and a finely tuned Large Language Model (LLM). Together, these AI tools rapidly explored thousands of new crystal structures, something previously impossible using traditional laboratory experiments.

The CDVAE model was trained on vast datasets of known crystal structures, enabling it to propose completely novel materials with diverse structural possibilities. Meanwhile, the LLM was tuned to zero in on materials closest to thermodynamic stability, crucial for practical synthesis.

"Our AI tools dramatically accelerated the discovery process, which uncovered five entirely new porous transition metal oxide structures that show remarkable promise," said Datta. "These materials have large, open channels ideal for moving these bulky multivalent ions quickly and safely, a critical breakthrough for next-generation batteries."

The team validated their AI-generated structures using quantum mechanical simulations and stability tests, confirming that the materials could indeed be synthesized experimentally and hold great potential for real-world applications.

Datta emphasized the broader implications of their AI-driven approach: "This is more than just discovering new battery materials--it's about establishing a rapid, scalable method to explore any advanced materials, from electronics to clean energy solutions, without extensive trial and error."

With these encouraging results, Datta and his colleagues plan to collaborate with experimental labs to synthesize and test their AI-designed materials, pushing the boundaries further towards commercially viable multivalent-ion batteries.
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												Joy Datta et al, Generative AI for discovering porous oxide materials for next-generation energy storage, Cell Reports Physical Science (2025). DOI: 10.1016/j.xcrp.2025.102665
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