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For millennia, humans have seen inexplicable things in the sky. Some have been beautiful, some have been terrifying, and some -- like auroras and solar eclipses before they were understood scientifically -- have been both. Today's aircraft, balloons, drones, satellites and more only increase the chances of spotting something confounding overhead.




In the United States, unidentified flying objects, or UFOs, came into the national spotlight in the late 1940s and early '50s. A series of incidents, including a supposedly crashed alien spaceship near Roswell, N.M., generated something of an American obsession. The Roswell UFO turned out to be part of a classified program, the remnants of a balloon monitoring the atmosphere for signs of clandestine Russian nuclear tests. But it and other reported sightings prompted the U.S. government to launch various projects and panels to investigate such claims, as Science News reported in 1966 (SN: 10/22/66), as well as kicking off hobby groups and conspiracy theories.








                        
                        
                        
                        
                        

                        




In the decades since, UFOs have often come to be dismissed by scientists as the province of wackos and thus unworthy of study. The term UFO has a smirk factor to it, says Iain Boyd, an aerospace engineer at the University of Colorado Boulder and director of the school's Center for National Security Initiatives.




But government agencies and officials are trying to change that attitude. Among the biggest concerns is that the stigma associated with reporting a sighting has the side effect of stifling reports from pilots or citizens who might have valuable information about potential threats in U.S. air space -- such as the Chinese spy balloon that traversed North America and made headlines last year.




"If there's something interfering with flights, people or cargo, that's a problem," Boyd says.




To help reduce the stigma, many serious investigators now refer to UFOs as "unidentified anomalous phenomena," or UAPs, coined by the U.S. Department of Defense in 2022. "The term UAP brings science to the issue," Boyd says. It also rightly broadens the view to include natural atmospheric phenomena as well as things outside the atmosphere, such as satellites and particularly bright planets such as Venus.




[image: a group of experts sitting at a panel table with a projection behind them]An independent team of experts (shown meeting in 2023) suggested NASA help fill in gaps in collecting UAP data.Joel Kowsky/NASA





Investigators of all types have a lot of questions about UAPs that they believe deserve serious scientific scrutiny: Which UAPs are something real and which are merely artifacts of the sensors that detect them? If real, which may be a threat to aviation? A threat to national security? Do they point to some unknown natural phenomena?




Answers may be forthcoming. In June 2022, NASA announced an independent study to determine how the agency could lend its scientific expertise to the study of UAPs. Meanwhile, military and commercial pilots have felt more comfortable making reports and even providing videos taken during close encounters. Some of those reports were discussed as part of congressional hearings in 2022 and 2023, which were covered widely by the media and in part focused on more government transparency (SN: 5/19/22). Those were the first open hearings since the mid-1960s.




Americans for Safe Aerospace, an advocacy organization with a focus on UAPs, supports legislation that would help provide a way for pilots to confidentially report potential sightings to the government.




And government agencies increasingly recognize publicly that strange phenomena in the skies are worthy of attention -- whether the phenomena are signs of aliens or not. In 2022, the Pentagon established the All-domain Anomaly Resolution Office to serve as a clearinghouse for government reports of UAPs and for analysts determining if UAPs pose threats. The National UFO Reporting Center, a nonprofit established in 1974, and other organizations continue to collate reports from the public.




By bringing UAPs into the realm of science, the hope is to make the unexplained explainable.






Where do UAP sightings occur?




Since its founding, the National UFO Reporting Center has kept a database of UAP sightings, including past and recent incidents reported through its telephone hotline, the mail and online. The database includes almost 123,000 sightings in the United States from June 1930 through June 2022. It's a trove of data that few if any peer-reviewed scientific studies have used, says Richard Medina, a geographer at the University of Utah in Salt Lake City.




For a study reported in 2023, Medina and colleagues scoured the database to see if they could identify which factors, if any, might affect the number of sightings in a particular area. They focused on the almost 99,000 reports, or about 80 percent of the total, that came from the continental United States from 2001 through 2020. They stuck to the continental United States because tree cover was a factor they were studying, and detailed maps of forested land aren't available for Alaska's interior.




First, the researchers calculated the number of UAP sightings that occurred in each county in the Lower 48 states for the 20-year period. Then, they tried to correlate the number of sightings per 10,000 people that lived in each county with environmental factors.





In their sights




An analysis of nearly 99,000 reported UAP sightings pinpointed U.S. counties with a particularly high number of reports per 10,000 people (reddish counties), a low number of reports (blues) and an average number (white). One factor that appears to boost the number of UAP sightings is proximity to an airport or military installation, a hint that aircraft may account for many UAPs.




[image: A map of the United States by counties with most of the West in red]R.M. Medina, S.C. Brewer and S.M. Kirkpatrick/Scientific Reports 2023 (CC BY 4.0)







As expected, UAP sightings weren't as frequent in counties with a lot of tree cover and large amounts of nighttime light pollution, the researchers reported in Scientific Reports. Average cloud cover didn't seem to affect the number of sightings one way or another -- but maybe that's because the team looked at average cloud cover over the course of the year, not the amount of cloud cover at the time of the sighting, Medina suggests.




What did boost the number of sightings substantially was proximity to airports or military installations. Although this analysis doesn't specifically say that many UAPs in such areas can be attributed to aircraft associated with those facilities, the data are suggestive, Medina notes. At such sites, aircraft are likely to be closer to the ground and more visible than at other places, he adds.




And many of those aircraft could have been classified or experimental craft, according to a report issued earlier this year by the All-domain Anomaly Resolution Office. After undertaking an analysis of reports made to or by the government since 1945, that office found that many sightings could be attributed to never-before-seen craft such as rockets, drones or aircraft incorporating stealth technologies. The analysis found no evidence that any UAPs were signs of extraterrestrials and no evidence that the U.S. government ever had access to alien technology.




A second report, with new analyses focused on more recent sightings, will be released later this year.




What are UAPs?




The task of pinning down the sources of UAPs has become easier thanks to the ever-growing analytical prowess of computers and advanced visualization tools. "What used to take months of analysis before can now be done in just a few minutes," says Mick West, a retired software engineer in Sacramento, Calif., who runs the website Metabunk.org, where people can post and discuss UAPs and other unusual phenomena.




Take, for instance, an enigmatic sighting of lights in the sky over the Great Plains one night early in 2023. Video of the UAP taken by a commercial pilot in flight caused a stir when it was posted online soon after the sighting, West says.




Whoever posted the video didn't include specifics about the sighting, other than to say it was taken somewhere over the central United States on a particular date. A pattern of lights on the ground, which turned out to be warning lights atop turbines in a large wind farm, helped investigators on Metabunk locate the plane as somewhere in western Oklahoma. 




Certain details about the sighting, such as flashes of lightning on the distant horizon, wouldn't have occurred on the supposed date of the video, West notes. Using public meteorological databases about the times, dates and locations where lightning strikes occur, the Metabunk crew figured out the video actually had been taken a few days earlier than reported. The date, in turn, helped the group figure out which flight the video was taken from.





Not an alien




In 2023, a commercial airline pilot took a video of a UAP (white arrows, top left), which was posted to the website Metabunk.org. Using the pattern of lights on the ground, Metabunk sleuths determined the UAP was filmed above Oklahoma. Further investigation revealed the date of the flight and flight path (yellow line, right). Computer simulations of the sky helped pinpoint Starlink internet satellites as the source of the mystery lights (bottom left).



[image: a side-by-side-by-side of a video still of a UAP next to a simulated view of the sky from that still next to both of those is a simulation showing the flight path of Starlink satellites]Mick WestMick West











Then, knowing the date, time and precise coordinates, West and collaborators used computer simulations to re-create what the sky would have looked like in the direction where the UAP was seen. The mystery lights were actually a cluster of Starlink satellites reflecting sunlight from below the horizon as they swooped across the sky. With the first batch launched in 2019, Starlink satellites now circle Earth in the thousands, providing internet service for locales worldwide (SN: 3/12/20). Their movements and patterns in the sky "are still a mystery to some pilots," West says.




West suggests that people are often too quick to jump from "I saw some lights in the sky" to "Aliens!" With so many possibilities for what UAPs might be -- optical illusions, meteorological phenomena and aviation-related sightings, plus more -- the experience generally turns out to be more mundane than observers imagine, West says.




"We're not really looking for aliens," he explains. "We're looking to explain what people are seeing."




The study of UAPs needs more and better data




Good data are key to deciphering UAPs, but they're often in short supply. Although many reports by pilots include images taken by onboard sensors or with handheld video cameras, those instruments often aren't sophisticated enough to capture the necessary details. The same is true for sightings reported from the ground, where the specifics of a presumed object's direction and speed as well as general environmental conditions are often lacking.




By contrast, NASA has a wealth of data from satellites that monitor Earth. Though they don't have the resolution to spot relatively small objects the size of most UAPs, the satellites are poised to play a supporting role, says astrophysicist Thomas Zurbuchen. Now at ETH Zurich, he's a former associate administrator of NASA's Science Mission Directorate. NASA satellites could be key in providing details on any environmental conditions that may coincide with UAPs, according to the NASA team's report, released in September 2023. Data collected by commercial satellites can play a similar role.




Gathering and analyzing data is a good way to address what UAPs are, Zurbuchen says. "We should be excited about things we don't understand, whether they're natural phenomena, balloons or other things," he says. "We currently don't understand what's flying in our airspace, not to the level that's needed."




Boyd also emphasizes the need for better data. The sensors typically used on planes today "weren't designed to detect UAPs, and the signals that we do pick up are sometimes hard to interpret," he says. Yet getting the right data may prove challenging and expensive. Integrating new types of sensors into the already-complicated electronic systems of military and commercial aircraft would be something of a "needle-in-a-haystack type of endeavor," Boyd says. "There are more than 100,000 flights per day; how many have actually seen anything?"





Explained anomalous phenomena




Although many UAPs remain puzzling, experts have identified some common sources. Saucer-shaped lenticular clouds, birds in flight, thermal fluctuations in the atmosphere and other natural phenomena explain some sightings, as do celestial objects like Venus. And while no alien technology has been linked to UAPs, human tech has, including weather balloons, satellites, drones, airborne trash and military aircraft. Last year, a particularly spooky spiral in the sky over northwestern Canada turned out to be vapor from unspent fuel released from a SpaceX rocket.
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Perhaps ground-based instruments are the way to go. Several research teams are developing suites of instruments that can observe a broad range of characteristics and be deployed to sites where UAPs are frequently seen. Some of these packages could be ready to deploy late this year.




Wes Watters, a planetary scientist at Wellesley College in Massachusetts, is on one team now developing such instrument packages. The observatories are intended to "determine whether there are measurable phenomena in or near Earth's atmosphere that can be confidently classified as scientific anomalies," he and colleagues proposed in the March 2023 Journal of Astronomical Instrumentation. Or, in simpler terms, "to figure out what's normal versus what's not normal," he explains.




Designing such observatories is complicated by the fact that not all UAPs are the same. But previous fieldwork, as well as the observations made by people during UAP sightings, is a rich source of information about what measurements could be useful, Watters says. Besides sensors for detecting and characterizing a UAP itself, instrument packages will collect weather data, which could help researchers interpret the other measurements.




Watters and colleagues are developing three styles of instrument packages as part of the Galileo Project. Led by Harvard University astronomer Avi Loeb, the project seeks to bring the search for signs of extraterrestrial technologies into mainstream scientific research. 




The most elaborate instrument package will sport arrays of wide-field cameras for targeting aerial objects and triangulating their positions; narrow-field cameras for tracking objects across the sky; radio antennas and receivers; microphones that can detect sound across a wide range of wavelengths; and computers that can integrate, process and analyze data. These weather-resistant systems will function autonomously 24/7 and be deployed at sites with electrical power and internet connectivity.




These observatories will likely cost around $250,000 each and be deployed to at least three sites for up to five years.




A second, more portable option will be designed for rapid deployment for up to two weeks to sites that don't have access to electrical power or internet. Each costing about $25,000, these simpler packages will be monitored daily, with data recorded and then processed later and elsewhere. The instruments won't necessarily be weatherized, restricting their operation to mild-weather locales.




The third, simplest and least expensive package will host low-end, consumer-grade sensors and instruments, Watters says. They'll be easy to maintain, monitor the sky within a radius of five kilometers and operate continuously for up to a year, relying on solar and battery power if need be. Groups of these packages can be networked together to cover a broad region. Each package will probably cost about $2,500.




With these sorts of instrument packages -- and open minds, Watters suggests -- researchers are bound to make new discoveries. "It's impossible to make sense of these phenomena until we collect the right kinds of data," he says.




In their 2023 report, Watters and colleagues noted that though several teams are developing or using instrument packages, none have yet reported detection of UAPs in peer-reviewed papers. The Galileo Project, including Watters' team's research, is funded by private donations, including a recently received $575,000 grant to establish and monitor a ground-based observatory somewhere in the Pittsburgh area.




The goal is not to explain away UAPs, Watters says. Instead, he notes, "we're about identifying and characterizing what they are or might be."
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	Psilocybin temporarily dissolves brain networks

	Normal synchronous behavior returns a day later

			
				




Inside your skull, your brain hums along with its own unique pattern of activity, a neural fingerprint that's yours and yours alone. A heavy dose of psilocybin temporarily wipes the prints clean.




The psychedelic drug psilocybin dramatically changes how collections of nerve cells work in the brain, eliminating normal communication between brain regions, a new brain scanning study published July 17 in Nature shows. These brain images, taken before, during and after a high dose of psilocybin, expand the understanding of the drug's effects, which is being studied for its promise in treating mental health disorders such as depression.








                        
                        
                        
                        
                        

                        




The brain scanning protocol researchers used was intense. "We had a small number of people, just seven participants in the whole study, but an enormous amount of data on each one," says Joshua Siegel, a neuroscientist and psychiatrist at Washington University School of Medicine in St. Louis. Each person underwent about 18 functional MRI brain scans, one roughly every other day, over the course of the study.




That repeated scanning gives "an unprecedented view on how brain connectivity evolves after a dose of psilocybin," says Alex Kwan, a neuroscientist at Cornell University who wasn't involved in the study.




In the first part of the experiment, Siegel and colleagues recorded each person's baseline brain activity, the unique patterns that emerge much like a fingerprint's whorls, loops and arches when a person simply rests.




Later in the study, researchers gave participants 25 milligrams of psilocybin, a key ingredient in some hallucinogenic mushrooms, and watched what happened in the scanner. On a different day, for comparison, each participant also got a dose of methylphenidate, the generic form of Ritalin, a stimulant that affects the brain.




The effects of psilocybin were obvious, and big. "Psilocybin had humongous acute effects on the human brain," says Nico Dosenbach, a neuroscientist also at Washington University School of Medicine. "Way, way, way bigger than the active control," the methylphenidate.




Some of the biggest changes were in a brain system known as the default mode network, or DMN. This coordinated group of brain regions is active when nothing particular is happening. Scientists think that the DMN has a role in creating our sense of self (SN: 7/3/09). "It's multiple parts of the brain across both hemispheres, but they're all activating and deactivating in a very organized, synchronous way," Siegel says. "And with psilocybin, it essentially becomes chaos."




[image: data show neural patterns before, during and after taking psilocybin]A person's brain activity creates a somewhat steady neural pattern with small blips of variation (left, green and yellow). After a dose of psilocybin (center), researchers found big changes in neural activity (red). Afterward, the brain settled back into its normal activity pattern (right). Sara Moser/Washington University





Dosenbach can attest that the drug causes a loss of sense of self. Along with being a researcher on the study, he was one of the seven study participants, giving him an unusual perspective on psilocybin's effects on the brain. "You read about it, and you think about it and then you experience it, and you're like, 'Wow, that's even more real.'"




Signs of those experiences showed up in the MRI scans. The team saw that psilocybin seemed to wipe clean the participants' neural fingerprints. Dosenbach has an analogy to explain the brain changes in the scans: "You'd be like, 'That is my face, and that is your face.' And then you took a medicine, and we both had a puppy face -- very similar, but very different from our normal faces."




A day after taking the drug, most of psilocybin's brain changes were gone, Siegel says. But one change persisted for three weeks. There was diminished coordination between the DMN and a part of the hippocampus, a structure involved in memory. Researchers don't yet know how long this change might last, how it affects the brain overall or if it could hint at psilocybin's therapeutic effects. It was not present in data from four of the participants who came in for scans six to 12 months later, but the study didn't have enough data to say with certainty that it was gone.






The findings add to earlier work that sought to understand how psychedelic drugs change brains and show that the effects are far from simple. "Psilocybin is not simply tuning brain activity up or down," Kwan says. "The results paint a more complex and nuanced picture for how psychedelics change neural activity dynamics than previously thought."




Recent studies point to the promise of psychedelic drugs as therapies for depression, post-traumatic stress disorder, addiction and more (SN: 12/3/21). Understanding how these drugs affect the brain in the hours, days and months after taking it may lead to better treatments for some of these disorders.
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	The last woolly mammoths offer new clues to why the species went extinct

	An analysis of 21 mammoth genomes suggests that inbreeding wasn't actually the cause of the behemoth's demise

			
				




Four thousand years ago, on an island off the coast of what is now Siberia, the world's last woolly mammoth took its final breath.




Living on that island, isolated from other mammoths, could have led to fatal levels of inbreeding and catastrophic population drops, leading to extinction, scientists have said. A new study confirms that the woolly mammoth population on Wrangel Island was inbred but suggests they were not doomed to die. The mammoth population gradually lost harmful genetic mutations that would affect survival, indicating that some other random event -- such as disease or environmental changes -- sealed the mammoths' fate, researchers report June 27 in Cell.








                        
                        
                        
                        
                        

                        




"This paper does a remarkable job," says Joshua Miller, a paleontologist at the University of Cincinnati who was not involved in the study. The research, Miller says, both offers valuable insight into the end of the Wrangel Island mammoths and suggests how genetics should be monitored in modern endangered animal conservation efforts.




Until around 10,000 years ago, the woolly mammoths lived on mainland Siberia, but rising global sea levels left the populations stranded on disparate islands, potentially limiting genetic mixing among the mammoths (SN: 11/30/22).




"Genetic variation is the general toolbox that animals have in order to adapt to changes in the environment," says study coauthor Love Dalen, an evolutionary geneticist at the Centre for Palaeogenetics in Stockholm. Previous research on mammoth extinction theorized that population isolation increased the level of inbreeding, decreased genetic variation and made the mammoths more vulnerable to harmful genetic mutations, diseases and death.




But Dalen and colleagues reject this idea -- and have for more than a decade. Over the years, the researchers have collected woolly mammoth bone shards, tusks and teeth in Siberia, and from them extracted woolly mammoth genomes. In the new study, the team analyzed 21 genomes, including eight that had already been previously published. The genome data cover the last 50,000 years of woolly mammoths' existence, including when the animals became isolated on Wrangel Island.




[image: A photo of a fragment of a mammoth tusk sticking out of a mound of dirt on the right side. In the background, a large expanse of grass with mountains and low clouds.]Researchers discovered massive mammoth tusks, as well as bone shards and teeth, in Siberia. In the lab, they extracted DNA from the remains.Love Dalen





Using computer modeling software, the team compared the woolly mammoths' genomes with the genomes of elephants, the closest modern-day relation, and humans to predict how harmful genetic mutations were to the mammoth and whether they were purged from the population over time.




The analysis showed that though Wrangel Island's mammoth population started with at most eight individuals, it jumped to about 200 to 300 individuals and stayed level until the mammoths went extinct. The most harmful genetic mutations in the mammoth population also became less frequent over time, likely because animals with those mutations couldn't or didn't reproduce, the researchers say. Minor genetic mutations likely would not have caused the Wrangel Island mammoths to die out completely, Dalen says.




"It is really good evidence against the meltdown model, but it doesn't completely exclude that model," says Vincent Lynch, an evolutionary biologist at the University at Buffalo in New York. Though the island isolation and drop in genetic variation might not have been the final nail in the mammoth coffin, even the accumulation of minor genetic mutations could have made the woolly mammoths more vulnerable to other environmental changes like disease, climate shifts and the arrival of humans (SN: 8/13/20; SN: 1/11/22).




Due to challenges obtaining high-quality DNA, the team was not able to analyze the genetic condition of the Wrangel Island population during their final 300 years, roughly five generations, says study coauthor Marianne Dehasque, also of the Centre for Palaeogenetics. In the future, with rapidly improving sequencing technologies, the researchers are looking to complete their analysis of the Wrangel Island mammoths' genetic trajectory.




As scientists continue to study the woolly mammoth, the animal's final moments remain a mystery. "Maybe they were just unlucky," Dalen says. If some disaster had not struck Wrangel Island, perhaps "we would have had mammoths walking around still today."
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	'Then I Am Myself the World' ponders what it means to be conscious

	The book tackles how consciousness arises in the brain and whether AI will ever be self-aware
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Then I Am Myself the World
Christof Koch
Basic Books, $30




The human brain is the most complex information integrator known in the universe. With 86 billion neurons and 100 trillion connections between them, the brain gives us our rich subjective experiences and our capacity for free will -- our consciousness.




Despite being a universal human phenomenon, consciousness is notoriously difficult to describe, and scientists still debate how it arises. In Then I Am Myself the World, neuroscientist Christof Koch offers the latest entry into the long list of books attempting to demystify the origins of our inner lives (SN: 1/5/22). While the topic can be a head-scratcher, Koch's adept use of analogies and entertaining anecdotes -- complete with his own near-death experience and psychedelic drug trips -- make the book a compelling and surprisingly light read.








                        
                        
                        
                        
                        

                        




Koch challenges some common conceptions of consciousness. Take the idea that the brain is like a computer, in which consciousness is software that's programmed into the hardware of our neurons. This concept, he writes, dominates the tech industry and movies alike, where humans are akin to self-aware robots like Rachael in the science fiction film Blade Runner. Reducing consciousness to a function, in which a person is a "Turing machine made flesh ... a robot unaware of its programming," leaves Koch cold.




Instead of separate software and hardware, he argues, the brain is the structure of consciousness. Koch draws on integrated information theory, or IIT, a consciousness model first proposed by neuroscientist Giulio Tononi in the early 2000s, to make the case. The mind-bending theory suggests that consciousness is the act of a brain's system of neurons merging sensory, emotional and cognitive information.




Key to understanding IIT is the idea of "causal power." Because networks of neurons integrate information, their electrochemical activity can influence conscious experiences. And consciousness, in turn, can affect brain networks because what we feel or remember impacts these networks in real time (like how being hungry can influence the brain's mood-processing regions to make us feel "hangry.")




[image: Dog tilting its head]Consciousness may not be a uniquely human experience. Other animals and even computers have the potential to be conscious, neuroscientist Christof Koch argues.GlobalP/Getty Images





Because IIT suggests consciousness arises from information integration, Koch argues the experience is not limited to the human brain and is present in other animals. But the interconnectivity of neurons determines the strength of the causal power and thus the organism's level of consciousness. "Take my dog. It doesn't have a well-developed notion of self. It doesn't worry what's going to happen next weekend. But it has states of pain and joy," so it's certainly conscious, Koch told me in an interview. As brains become more complex, the amount of integrated information becomes vastly bigger. So humans, whose brain networks have among the highest known level of interconnectivity, have a more expanded consciousness than a dog, he says.




A provocative conclusion here is that any system that integrates information -- including a computer -- has the potential to be conscious. The very mechanism of integrating information is experience, Koch explains. So you can measure a system's consciousness by measuring the amount of integrated information within it.




Recently, Koch did just that, calculating the consciousness of AI algorithms. The generative AI ChatGPT, he claims, has an "itsy, bitsy, little bit of consciousness," but experiences the world something much less than a worm with only 300 neurons.




As an AI learns more information and performs more complex tasks, it becomes increasingly sophisticated. But it cannot reach or even simulate human-level consciousness, Koch says. Think of it this way: You can simulate a black hole on a computer, but it doesn't mean you're going to be sucked into a real black hole. If you simulate a human brain in an AI system, it won't be conscious -- it's a deepfake, he says.




The underlying hardware explains why. A computer's network of transistors, which regulate the flow of electrical signals within the machine, don't have the causal power necessary to give rise to human-level consciousness, Koch says. Each transistor connects to only a handful of other transistors, whereas one neuron can interact with thousands of others.




Though much of the book explores abstract and philosophical aspects of consciousness, Koch asserts that the topic has real-world value. Detecting basic levels of consciousness in comatose people, for one, could help doctors and family members determine the course of treatment. 






Ultimately, Then I Am Myself the World contends that the subjective experiences that make us conscious are what transform us and the paths of our lives. Our conscious experiences are real and precious, Koch writes, if nothing more than because "we matter to ourselves."









Buy Then I Am Myself the World from Bookshop.org. Science News is a Bookshop.org affiliate and will earn a commission on purchases made from links in this article.
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	Some melanoma cancer cells may punch their way through the body

	Cell membrane protrusions called "blebs" act as fists to help melanoma cells tunnel

			
				




Imagine tiny fists punching their way through your body.




For some cancer patients, this may be the reality. Melanoma cells can mechanically tunnel their way through tissue using fleshy membrane protrusions without the need for chemicals that chew up the environment, researchers report June 12 in Developmental Cell.




Cells have various modes of movement (SN: 9/26/18). Some deform their bodies to squeeze through tight spaces; others build out anchors to haul themselves forward, hacking their way through with proteins that chemically erode surrounding tissue. Though researchers knew melanoma cells could form bumps that help them move, computational cell biologist Gaudenz Danuser and colleagues set out to clarify how these protrusions do their job.








                        
                        
                        
                        
                        

                        




Cells have a cytoskeleton and membrane that separates the high-pressure interior of the cell from lower pressure outside. Sometimes, cracks form in the cytoskeleton. The internal pressure pushes the cell membrane outward, forming a bubble called a bleb.



[image: A red orb moves through a web of bright blue material on a black background]A cancer cell (red) tunnels through collagen fibers (blue) under a microscope. Signals from protruding blebs help the cell remain oriented. M.K. Driscoll et al/Developmental Cell 2024A cancer cell (red) tunnels through collagen fibers (blue) under a microscope. Signals from protruding blebs help the cell remain oriented. M.K. Driscoll et al/Developmental Cell 2024




By developing a new type of microscope, the team was able to capture this blebby form of cell movement, says Danuser, of the University of Texas Southwestern Medical Center in Dallas. Most microscopes hold samples in place with hard surfaces, and that additional pressure may alter the cells' behavior. The team's new microscope allows a soft gel to surround the cells instead.




The researchers saw that the blebs "extend and retract about every 20 seconds," says coauthor Meghan Driscoll, a pharmacologist at the University of Minnesota Twin Cities in Minneapolis. "Over hours, the balloons are [mechanically] degrading enough material to create a tunnel that the cell can move through."




Driscoll and colleagues measured increased levels of phosphoinositide 3-kinase -- an enzyme involved in cell signaling -- near the front of the cells, leading the team to hypothesize that cells are driven continuously forward by a continual cycle of bleb formation and sensing resistance from the tissue ahead.




Blebs can form anywhere on the cell, but only those toward the front will meet a surface (those toward the back protrude into an empty tunnel). Molecular adhesions that act like little feet can then allow the cell to feel the tunnel surface and signal where the front is, Danuser says. Then the cell will "amplify the formation of the balloons only where you really need the balloon," with larger blebs concentrated toward the direction of travel.




The "mechanically driven type of reinforcement" that keeps the blebs forming at the front of the cell is a "pretty novel aspect of this work," says Jeremy Logue, a cancer biologist at Albany Medical College in New York who was not involved in the research. "I think certainly that hasn't really been appreciated to this level."
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 Meet Lokiceratops, a newly discovered species of horned dinosaur

 Two large, bladelike horns jut forward and out from between its eyes

 
 




A newfound dinosaur species may not have been burdened with the glorious purpose of Loki -- but it did bear an impressive set of horns reminiscent of the helmet of the trickster god of Norse mythology.




Fossils of the new specimen, dubbed Lokiceratops rangiformis, were unearthed in Montana's badlands.
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Slimy heralds of hope are hopping around Yosemite National Park.




Being a frog hasn't been easy in the High Sierra or in many other places ever since a fungal parasite began exterminating frogs in the United States, Australia and Central America 30 or so years ago.
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 A bizarre video of eyeballs illustrates our pupils shrink with age

 Smaller pupil size makes it harder to see

 
 




Time takes its toll on the eyes.




Now a funky, Hitchcockian video of 64 eyeballs, all rolling and blinking in different directions, is providing a novel visual of one way in which eyes age.







A video display of 64 eyeballs, captured using eye trackers, helped researchers compare the size of younger and older study participants' pupils under differing light conditions, confirming aging affects our eyes.
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 'Space hurricanes' churn at both of Earth's magnetic poles

 The symmetry supports the idea that snappy magnetic field lines drive the storms

 
 




On Earth, hurricane season isn't just surface level. The ionosphere, an upper layer of the atmosphere charged by solar radiation, also contains swirling storms of plasma dubbed "space hurricanes."
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 Stunning trilobite fossils include soft tissues never seen before

 The discovery helps reveal the weird way trilobites ate and perhaps why they went extinct

 
 




Paleontologists studying rocks from Morocco have unearthed the most exquisitely preserved trilobite fossils yet discovered. The new lifelike fossils update our understanding of the evolution and biology of these extinct ocean-dwelling arthropods.




The details are so great that soft tissue parts of the trilobites, including the mouth and digestive tract, are clearly visible, researchers report June 27 in Science.
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 A stellar explosion may add a temporary 'new star' to the night sky this summer

 Some 3,000 light-years away, a white dwarf goes nova about once every 80 years

 
 




Keep your eyes on the night sky this summer, scanning for the constellation Corona Borealis, and if you are lucky, you may glimpse what appears to be a new star winking on in the dark.
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 Jurassic Park's amber-preserved dino DNA is now inspiring a way to store data 

 Data encoded in DNA can stored and retrieved as needed from a room temperature material

 
 




Sometimes science fiction does inspire science research. A la Jurassic Park's entombed mosquito, scientists have developed a method to store DNA in an amberlike material and still extract it easily hours later.
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 Can light spark superconductivity? A new study reignites debate

 Magnetic measurements point to zero electrical resistance, but some physicists are unconvinced 

 
 




Brief blasts of light might make some materials into fleeting superconductors. A new study strengthens the case for this controversial claim, first made more than a decade ago.
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 A middleweight black hole has been spotted for the first time in our galaxy

 The find could help link smaller black holes and the behemoths at galaxies' centers

 
 




For the first time, astronomers have spotted a middleweight black hole in the nearby universe.
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 Landfills belch toxic 'forever chemicals' into the air

 The systems that collect landfill gas weren't designed to manage or destroy volatile PFAS

 
 




What's dumped into a landfill is supposed to stay there, but a new study finds that toxic "forever chemicals" are wafting from the waste into the air.
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 Plants might not hold on to carbon as long as we thought

 What the finding means for future projections of climate isn't yet clear

 
 




Earth's plants aren't holding onto carbon as long as we thought.




A new analysis of pulses of radioactive carbon-14 from 20th-century bomb tests reveals that plants stock more carbon in short-lived tissues such as leaves than previously estimated, scientists report in the June 21 Science.
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 Ancient Egyptian scribes' work left its mark on their skeletons

 Arthritis riddled scribes' bones, reflecting the repetitive tasks of their career

 
 




Ancient Egyptian scribes' life works are written on their bones.




Arthritis and other damage mark the scribes' skeletons where the men sat cross-legged or kneeled hunched over papyrus scrolls, researchers describe June 27 in Scientific Reports.
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 Federally unprotected streams contribute most of the water to U.S. rivers

 The first-of-its-kind analysis underscores the potential fallout of a Supreme Court ruling

 
 




The dry-looking stream in your backyard may play a major role in feeding U.S.
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 A new study challenges the idea that Rapa Nui islanders caused an 'ecocide'

 A new analysis of rock garden farming suggests islanders maintained a small, stable population

 
 




Early settlers of the island of Rapa Nui are famous for having created massive stone statues.
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 Some people have never gotten COVID-19. An obscure gene may be why

 A rapid nasal immune response associated with this gene's activity may help ward off SARS-CoV-2

 
 




Those who've dodged COVID-19 for more than four years may have a newly discovered immune response to thank.
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 An ancient earthquake changed the course of the Ganges River

 Flooding due to a similar quake today could threaten 170 million people in India and Bangladesh

 
 




India's Ganges River shifted abruptly due to a distant yet massive earthquake around 2,500 years ago, new geologic evidence suggests.




Such changes have been observed in other rivers in recent times but only far upstream.
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 50 years ago, scientists blamed migraines on cheese and chocolate

 Excerpt from the August 10, 1974 issue of Science News
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Chocolate, cheese and migraines -- Science News, August 10, 1974




A new study of migraine and food ingestion ... is reported in the July 26 Nature. [Scientists] studied a group of migraine sufferers, administering placebos and capsules containing phenylethylamine.
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 Of frogs and the people who love them

 
 




The notion of a human falling in love with a bug-eyed amphibian is so preposterous that the Brothers Grimm used it to test the character of a princess. That fairy tale continues to inspire jokes, memes and endless metaphors (even though in the original version the princess threw the frog against a wall, which triggered his transformation into a prince).




Cranky princesses aside, there is a long, rich history of human-frog love. The amphibians generally mean us no harm, they come in an array of gorgeous hues and that bug-eyed baby face can be ugly cute. They even sing.
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 Readers ponder sign language in ancient humans, looped universe
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A sign of our past?




Deaf experimental psychologist Rain Bosworth has found that babies have an intrinsic ability to recognize sign language, Meghan Rosen reported in "Primed to sign" (SN: 4/26/24).




Reader Suzanne Lijek wondered if our innate sensitivity to sign language could stem from its use by ancient humans.




Our ancestors probably communicated through both gestures and speech, says cognitive neuroscientist Karen Emmorey of San Diego State University. This could be why all speakers (signers included) gesture, no matter the language, she says. But exactly how language emerged is still a question. Some scientists think spoken language evolved from vocal communications like grunts and alarm calls.
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