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The word "bionic" conjures sci-fi visions of humans enhanced to superhuman levels. It's true that engineering advances such as better motors and batteries, together with modern computing, mean that the required mechanical and electronic systems are no longer a barrier to advanced prostheses. But the field has struggled to integrate these powerful machines with the human body.




That's starting to change. A recent trial tested one new integration technique, which involves surgically reconstructing muscle pairs that give recipients a sense of the position and movement of a bionic limb. Signals from those muscles control robotic joints, so the prosthesis is fully under control of the user's brain. The system enabled people with below-knee amputations to walk more naturally and better navigate slopes, stairs and obstacles, researchers reported in the July Nature Medicine.










  












Engineers have typically viewed biology as a fixed limitation to be engineered around, says bioengineer Tyler Clites, who helped develop the technique several years ago while at MIT. "But if we look at the body as part of the system to be engineered, in parallel with the machine, the two will be able to interact better."




That view is driving a wave of techniques that reengineer the body to better integrate with the machine. Clites, now at UCLA, calls such techniques "anatomics," to distinguish them from traditional bionics. "The issue we were tackling wasn't an engineering problem," he says. "The way the body had been manipulated during the amputation wasn't leaving it in a position to be able to control the limbs we were creating."




In an anatomics approach, bones are exploited to provide stable anchors; nerves are rerouted to create control signals for robotic limbs or transmit sensory feedback; muscles are co-opted as biological amplifiers or grafted into place to provide more signal sources. These techniques all improve the connection and communication between a robotic limb and the human nervous system, enhancing what bionic prostheses are capable of (SN: 2/9/24).




Anatomics-based devices have been slow to make their way out of labs and into the commercial and clinical worlds. But some say the field is edging us closer to that sci-fi vision of seamlessly integrated, brain-controlled bionic limbs -- especially as more advances lie around the corner.




Here's a closer look at how researchers are aiming to marry body and machine.




Reconstructing muscles




Proprioception -- the body's awareness of itself in space -- is a tricky sense to restore, but it's important for movement, especially walking (SN: 9/9/19). Muscles send signals to our brain about where our body is, how it is moving and what forces it encounters. These signals are generated mainly by coupled muscles called agonist-antagonist pairs, where one contracts as the other stretches.




In a traditional amputation, this important feedback is discarded. But the technique reported in the July study, known as an agonist-antagonist myoneural interface, or AMI, surgically reconstructs these push-pull pairs and uses the signals they generate to control prosthetic joints. The procedure enables a recipient to "feel" their prosthetic limb.




"When the prosthesis moves, the person actually feels that movement as a natural proprioceptive sensation," says MIT bionicist Hugh Herr, who developed the technique alongside Clites and the team's surgeon Matthew Carty.




The recent study was part of a clinical trial that Herr and colleagues are conducting, which tested the technique in 14 people with below-the-knee amputation. Seven participants had undergone the AMI procedure, while the others had standard amputations. Recipients of the AMI-based system increased their walking speed by about 40 percent from 1.26 meters per second to 1.78 meters per second, the researchers found, a rate comparable to that of people without amputation.
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Extending bones




The most common complaints from prosthetic users involve pain and discomfort. A major source of discomfort is the attachment point.




"Many of the problems with prosthetic usage are related to the socket," says bioengineer Cindy Chestek of the University of Michigan in Ann Arbor. Squishy flesh is poorly suited to transferring loads to the part of the body built for that job -- bones. The resulting strain can cause tissue damage and, invariably, discomfort, sometimes leading users to abandon their device.




A technique called osseointegration exploits the fact that certain metals bond with bone. A titanium bolt inserted into the skeleton anchors the prosthesis in place, providing greater strength, stability and comfort. "There's a reason we have skeletons," Chestek says.




The procedure was first carried out in 1990 but didn't become widely accepted and clinically available until the past decade. One implant system, called OPRA, received approval from the U.S. Food and Drug Administration in 2020. The main drawback is that the titanium bolt must go through the skin, creating a permanent hole that carries infection risks. "Other than the infection risk, osseointegration is better in all ways," Chestek says.




[image: A person with a bionic arm prosthesis picks up an egg from a carton on a kitchen counter]A technique called osseointegration anchors a prosthesis in place using a titanium bolt inserted into the skeleton. Implanted electrodes allow for fine motor control, such as picking up eggs. Integrum AB





Rerouting nerves




Bionicists have long sought to tap into the body's nerves to create prostheses that communicate with the brain. But early efforts were frustrating, mainly because the signals that nerves carry are very weak.




"People tried for decades to get meaningful signals from [putting] a wire inside a nerve," Chestek says. "To this day, it's nearly impossible outside of a controlled lab setting."




Modern bionic prostheses communicate mostly with muscles instead. When activated by a nerve, muscles emit much larger electrical signals, which can be picked up by electrodes on the skin, which then control the prosthetic limb.




But nerves that previously operated parts of a missing limb -- and could similarly efficiently operate the artificial limb -- don't usually end in muscles. They go nowhere, which creates neuromas, bulbs at nerve ends whose electrical "sparking" causes pain.




A procedure called targeted muscle reinnervation, or TMR, solves this problem. A surgeon strips muscles of their native nerves and reroutes severed nerves to this freshly cleared ground. Rerouted nerves grow into the muscles over time, which act as amplifiers, creating sources of the required control signals.  "You turn a nerve recording problem into a muscle recording problem," Chestek says. "Muscle recording is easy." The procedure also treats neuroma pain -- a purpose for which it is often carried out.




A drawback is that TMR cannibalizes existing muscles, limiting the number of signals that can be created. "You run out of real estate pretty quickly," Chestek says. This is especially important for amputations above the knee or elbow, where there are fewer remaining muscles and more prosthetic joints to control.




A new technique, known as a regenerative peripheral nerve interface, or RPNI, surgically inserts small muscle grafts taken from elsewhere and reroutes nerves to these instead. Surgeons can then dissect these nerve bundles into their constituent fibers to capitalize on the newly grafted targets, allowing researchers to create as many signals as they need, Chestek says.




The small size of the muscle grafts makes it difficult to pick up signals from them using surface electrodes, though. "You can't record [electrical signals] from a three-centimeter piece of muscle through the skin very easily," Chestek says. "You have to use implanted electrodes." This is more invasive, and implants face regulatory hurdles, but implanted electrodes produce higher quality signals. They just need to be accessed somehow, as running wires through the skin is not viable outside of laboratory studies.




Some researchers are working on wireless systems, but another solution is to combine RPNIs with osseointegration. In this setup, wires between implanted electrodes and the prosthesis simply run through the titanium bolt. A study published last year described an above-the-elbow bionic arm using this approach that enabled the recipient to control every finger of his robotic hand.




Rebuilding bodies




At his UCLA anatomics lab, Clites says, "I've got nine or 10 active collaborations with surgeons on different projects." Here, he and his team use cadavers to test ideas and gather data. "We'll mount cadaver limbs to a manipulator arm and evaluate the systems we're developing to make sure they work as intended," Clites says. "It's the backbone of what we do."




One of the projects under development is a new attachment method that avoids the permanent hole that comes with osseointegration. Instead of a titanium bolt, there's a piece of steel in the limb and an electromagnet in the socket of the prosthetic. "That magnet holds [the socket] onto the limb," Clites says, "and then you can control how much attractive force there is by changing the current through that electromagnet." The socket does not have to bear loads; the magnetic force does that job, changing from moment to moment according to requirements, such as walking versus standing.




[image: Two people sit to either side of a model of the human knee that is being grasped by a large orange robotic arm]In their lab at UCLA, bioengineer Tyler Clites and Ph.D. candidate Ophelie Herve use a robot arm to manipulate a model knee in a simulation of an experiment to be conducted on cadavers. Milo Mitchell/UCLA Health





At MIT, Herr is also working on a new advance. The recent trial of AMI-based bionic legs used electrodes on the skin to shepherd signals from muscles to the prosthetic joints. But surface electrodes have drawbacks, such as movement causing signal distortions. The new technique -- called magnetomicrometry -- involves placing magnetic spheres inside muscles and monitoring their movement with magnetometers. "With these magnets," Herr says, "we can measure what we care about and use it to directly control the bionic prosthesis." A commercial product will exist in about five years, he says.




For Herr, such advances are personal. Both of his legs were amputated below the knee after a mountain climbing accident 42 years ago. He is thinking of upgrading to AMI-based bionic leg prostheses in the coming years. Once these techniques are perfected, he predicts a leap forward. "When you marry surgical techniques like AMI and RPNI with something like magnetomicrometry, we believe it's going to be game over," Herr says. "We believe there's going to be the Hollywood version of brain-controlled robotic limbs." 




An added benefit of restoring proprioception, alongside other kinds of sensory feedback such as touch, is that it makes recipients feel more like a prosthetic is part of themselves (SN: 4/22/21). "The goal in the field is when we do robotic reconstruction, the person says, 'Oh my God, you've given me my body back.'" Herr says. "Instead of a robotic tool, we give them a whole limb back. The field is very close to that goal."
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	Giant rats could soon help sniff out illegally smuggled goods

	The rodents learned to detect elephant ivory and other goods from at-risk species

			
				




A new kind of border patrol agent could soon start work in African ports, sniffing out illegal goods that are smuggled across country lines. They're rats. And they wear tiny red vests.




African giant pouched rats have been trained to identify pangolin scales, elephant ivory and other items from at-risk species, researchers report October 30 in Frontiers in Conservation Science. The animals could soon play a part in deterring the international wildlife trade.




Wildlife smugglers "are disrupting the biodiversity on the ground by poaching specific species," says Isabelle Szott, a behavioral ecologist who helped train rats in Morogoro, Tanzania, with APOPO, a nonprofit that deploys scent-detection animals. "It's very brutal." Poachers might hack horns off living rhinos or leave dead elephants to rot on the forest floor (SN: 6/18/15).




Some ports employ canines to detect illegally smuggled goods, but African pouched rats (Cricetomys ansorgei) also have potential. The creatures have an incredible sense of smell. Plus, they're agile and relatively inexpensive to care for. Other APOPO-trained rats can sniff out landmines and detect tuberculosis in mucus samples (SN: 5/14/18). 




[image: A rat wearing a tiny red vest stands near a pile of boxes.]After learning to identify scents in the lab, a rat is tried out in a more life-like scenario to test its training.APOPO





Szott's team taught 11 rat trainees how to differentiate between odors, including the targeted ones from wildlife species as well as other benign scents. The laboratory was a giant box, outfitted with 10 small chambers where the researchers placed different samples. By rewarding the rats when they held their nose for three seconds above the target odor, researchers taught the rats to signal -- and get snacks.




The rats learned to signal for pangolin scales, rhino horn, elephant tusk and African blackwood, which is popular for use in musical instruments. Eventually, the eight rats that completed the project could distinguish the four scents from 146 other odors commonly used by smugglers to mask and hide their goods, like cardboard, electric cables and synthetic wigs.




[image: A woman feeds a rat a treat through a giant syringe while touching it's head.]Upon correct identification of target odors, a rat is rewarded with a flavorful snack.APOPO





Still, training the rats in the lab to detect scents is only the beginning. Trainees have since ventured into mock warehouses and some have even deployed to real ports, says Szott, who is now with the Okeanos Foundation in Darmstadt, Germany.




While new wildlife detectives are being trained, some of the original cohort are now enjoying their golden years. Pampered with fruits, veggies and sun-dried fish, "they've got a whole retirement colony in APOPO where they just live out their days," Szott says. 
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	A star winked out of sight. Could it be a 'failed supernova'? 

	The dramatic dimming of a star could mark the birth of a black hole 

			
				




Some massive stars may go out with a fizzle, not a bang.




A star that winked out of view could be a "failed supernova," a stellar explosion that petered out instead of fully detonating, a new study reports. If real, the failed supernova would mark the birth of a black hole.




At the ends of their lives, massive stars explode in dazzling outbursts known as supernovas, kicked off when the star's core collapses. But sometimes, scientists suspect, there's not enough oomph for a full explosion, resulting in a star that switches off without fireworks. 










  












No one has ever conclusively detected a failed supernova. But now, there's a new candidate. Visible light from the star, a supergiant spotted in the neighboring Andromeda galaxy, faded dramatically beginning in 2016, fully vanishing by 2023, MIT astrophysicist Kishalay De and colleagues report in a paper submitted October 18 to arXiv.org. 




"It's what you expect [from a failed supernova]. You have something there that's bright and luminous and looks like a massive star, and then it disappears," says astrophysicist Morgan Fraser, who was not involved with the research. 




But the discovery isn't yet conclusive. "There's a lot of other things ... that can look a little bit similar and mislead you," says Fraser, of University College Dublin. For example, clouds of dust can shroud stars, dimming them (SN: 6/16/21). 




Another puzzle: Scientists expect to see some tumult from a failed supernova, as the star's outer layers should puff off. But De and colleagues saw no visible light show. To explain that, the researchers suggest the star had previously been stripped of some of its outer envelope of hydrogen. De declined to comment as the study has not yet been peer reviewed.




[image: A series of images shows a red star, then an expanding orange glowing halo around the star's former location.]In a failed supernova, a star dies without producing an explosion (illustrated). After the star's core collapses into a black hole, material left over from the star falls into the black hole (center) producing a glow of infrared light.
NASA, ESA, P. Jeffries/STScI





Conclusively catching a supernova fail would be an astronomical win. "For the moment, it's the only feasible way of actually seeing a black hole being formed," says astrophysicist Christopher Kochanek of the Ohio State University. 




Kochanek and colleagues previously reported a possible failed supernova (SN: 9/20/16). But scientists are still working to rule out other possible explanations for it. Follow-up observations with the James Webb Space Telescope, or JWST, showed an infrared glow, Kochanek and colleagues reported in the Feb. 20 Astrophysical Journal. That infrared light could be emitted by residual matter falling into a newly formed black hole. Or it could be due to something more commonplace than a failed supernova, such as two stars merging and kicking up a cloud of dust. 




Likewise, some infrared glow persisted from the newfound vanished star, even though the visible light disappeared. That leaves it in a similar limbo about whether it's a failed supernova or not. "With the sparse observations that we have ... it's very difficult to tell the difference," says astrophysicist Griffin Hosseinzadeh of the University of California, San Diego, who was not involved with the research.




Additional data from JWST could help nail down the origins of both purported failed supernovas. Scientists could also look for X-rays, which could be produced if there's a black hole swallowing matter.




Understanding stars' death throes is important for determining how galaxies get their populations of black holes and neutron stars -- ultradense remnants left behind by successful supernovas (SN: 2/22/24). And stellar demise is also important for how the chemical elements formed in stars get blasted throughout the cosmos. 
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Eventually, scientists hope to be able to predict the ultimate fate of a star. "What we'd like to know is, as a function of the mass of the star when it's born, is it going to be a supernova and make a neutron star, or is it going to be a failure and make a black hole?" says astrophysicist Stanford Woosley of the University of California, Santa Cruz, who was not involved with the research. "The whole idea of black hole birth, and what it looks like and what different masses of stars produce, those are critical issues."
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	What will it take to defend the world from an asteroid?

	A new book examines the tools in humankind's arsenal and what's still needed

			
				




[image: Book Cover of To Kill an Asteroid by Robin George Andrews]




How to Kill an Asteroid
Robin George Andrews
W.W. Norton & Co., $29.99




The dinosaurs saw a grisly death at the hands of an asteroid, but who's to say that Earth's modern-day inhabitants won't meet the same fate? Fortunately, scientists are already hard at work to prevent that future. How to Kill an Asteroid by science journalist Robin George Andrews is a deep dive into the extremely badass business of thwarting a destructive asteroid.




The book's title is a slight misnomer. As Andrews explains, the best strategy to save the planet from an impending asteroid is not to blow it up in space -- though that's a reasonable last-ditch option -- but instead to deflect it while it's still far beyond Earth's neighborhood. The physics of diversion is tricky: Which spacefaring rocks are harmless and which ones are a real threat? Will scientists be able to detect and intercept one in time? And if we manage to deflect it, will the rock fragment into a gazillion deadly bullets bound for Earth?










  












Compared with the rest of space exploration, planetary defense has a short history, beginning as a scientific thought exercise in the 1980s and ramping up in earnest in the 1990s. Andrews does an admirable job of packing in details and context about the field. His thorough research brings readers all over the world and across time, from century-past accounts of asteroids striking Earth to recent dress rehearsals of our asteroid preparedness.




Enter DART, short for the Double Asteroid Redirection Test, which put on trial the world's arguably best concept for a defensive weapon against incoming asteroids. In 2021, the NASA mission hurled a spacecraft toward Dimorphos, a distant asteroid moonlet that poses no threat to Earth, to see whether it could be knocked off course. On September 26, 2022, the spacecraft face-planted onto the moonlet, successfully shoving the space rock off its orbital path (SN: 10/11/22). Andrews frames DART's tale as a gripping disaster thriller: An asteroid is hypothetically hell-bent on destroying Earth, and it's up to scientist superheroes to save the world. Though full of suspense, the writing is also at times witty and lighthearted.




But for all of DART's success, How to Kill an Asteroid presents a somber truth: The DART mission concept is the only tried-and-tested defensive strategy humankind currently has in its anti-asteroid arsenal. The world sorely needs more. And when it comes to developing a planetary security system, we humans may be our own worst enemy.




Indeed, the real challenge isn't in the science, but rather the bureaucratic hurdles to sign off on asteroid-hunting projects, Andrews explains. While humankind has a potential asteroid defensive strategy, we lack an up-to-the-task asteroid detector. Languishing on the drawing board is NASA's NEO Surveyor, a space observatory and asteroid specialist whose fate has become uncertain after a crucial budget cut in 2022. The world has also lost a key space sentinel. Besides being an important instrument for space science, the Arecibo Observatory, which collapsed in 2020, was also one of Earth's best watchdogs for suspicious asteroids (SN: 11/19/20).




Beyond building the instruments to detect and deter cosmic cannonballs, asteroid preparedness also involves taming the geopolitical, social and economic fallout, Andrews writes. If an asteroid one day hurtles toward Earth, human fears and foibles may complicate matters. Once sky watchers sound the alarm, humankind's collective anxiety could upend everyday life long before the asteroid makes landfall or is successfully diverted. Experts have floated several doomsday scenarios that the world may need to prepare for. For instance, rampant misinformation may trigger insurance scams and crash stock markets. Countries might jump-start their nuclear development programs under the guise of flinging weapons at the asteroid. Other nations might take advantage of the chaos to invade their neighbors. The world might see mass migration out of the predicted ground zero. 




Nevertheless, How to Kill an Asteroid is overall more hopeful than fear-stoking. It reminds us that the world has no shortage of ideas for how to thwart an asteroid strike. And it is a rallying cry for a reinvestment in planetary defense programs to ensure we're ready for the real thing. Scientists are already more than eager to help.









Buy How to Kill an Asteroid 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 7,500 light-years from Earth lurks a zombie star cloaked in long tendrils of hot sulfur.




Nobody knows how those tendrils formed. But astronomers now know where they're going. New observations, reported in the Nov. 1 Astrophysical Journal Letters, capture the 3-D structure and motion of debris left in the wake of a supernova that was seen to detonate almost 900 years ago.




"It's a piece of the puzzle towards understanding this very bizarre [supernova] remnant," says astronomer Tim Cunningham of the Harvard & Smithsonian Center for Astrophysics in Cambridge, Mass.










  












The supernova was first recorded in 1181 as a "guest star" by astronomers in ancient China and Japan (SN: 4/17/02). Astronomers didn't find the remains of that explosion, now called the Pa 30 nebula, until 2013.




And when they did find the remnant, it looked weird. The supernova appeared to be a kind called type 1a, wherein a white dwarf star detonates, destroying itself in the process (SN: 3/23/16). But in this case, part of the star survived.




Stranger still, the star was surrounded by spiky filaments stretching about three light-years from the star in all directions. "This is really unique," Cunningham says. "There's no other supernova nebula that shows filaments like this."




He and colleagues used a telescope at the W.M. Keck Observatory in Hawaii to record how fast the filaments are moving relative to Earth. Then they built a 3-D reconstruction of the filaments and their motions through space.




The team found that the system is structured "kind of like a three-layered onion," Cunningham says. The inner layer is the star. Then there's a gap of one or two light-years, which ends in a spherical shell of dust. The final layer is the filaments, which emerge from the dust shell.




Researchers still aren't sure how the filaments formed, or how they've maintained their straight-line shapes for centuries. One possibility is that a shock wave from the explosion ricocheted off the diffuse material between stars and bounced back toward the white dwarf. That wave could have sculpted the material into the spikes astronomers see. Future theoretical studies using the new observations might help solve the puzzle.




The study did show that this remnant is almost definitely from the guest star of 1181. Taking the speeds and positions of the filaments and tracing them backward show they all emanated from the same point around the year 1152, give or take 75 years.
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 The oldest known fossil tadpole was a big baby

 Much like modern bullfrogs, Notobatrachus degiustoi tadpoles rivaled the size of adults

 
 




Tadpoles have been wriggling in the world's ponds for at least 161 million years.




A newly detailed fossil finding pushes the record for earliest known tadpoles back an additional 30 million years, researchers report October 30 in Nature.
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 This 'hidden figure' of entomology fought for civil rights

 Margaret S. Collins was the first Black American female entomologist to earn a Ph.D.

 
 




On the drive to school, at the first sign of trouble, "she made me get on the floorboard," says the older son of pioneering Black entomologist Margaret S.
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 Male mosquitoes sometimes suck, too

 While males can't draw blood like females, they'll still dine on it in the right circumstances

 
 




Male mosquitoes may be nearly as bloodthirsty as females under certain conditions, new research suggests. That upends the notion that only female mosquitoes bite, drink blood and spread diseases while males sip nectar.
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 Youth tobacco use has gone down, but the work isn't over

 The latest e-cigarettes and other products with nicotine keep youth anti-tobacco work going

 
 




There was some welcome news in October about young people and tobacco products: Fewer U.S. teens and tweens are currently using these products than at any time in the last 25 years (SN: 10/25/24).
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 A cosmic census triples the known number of black holes in dwarf galaxies

 The new tally takes a step toward revealing how black holes and galaxies grow together

 
 




A colossal census of the cosmos has more than tripled the number of active black holes known to reside in miniature galaxies and found the biggest haul of middleweight black holes to date.
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 Lizard spit can help detect a rare pancreatic tumor

 Elusive insulinomas can cause dangerous dips in blood sugar

 
 




A molecule in lizard saliva may make it easier to find certain tumors in the pancreas.
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 A near-Earth asteroid offers clues to one dark matter theory 

 Asteroid Bennu shows no signs of a "fifth force" affecting its orbit, researchers report 

 
 




A hypothetical "fifth force" could tug on asteroids, if it exists. But the asteroid Bennu shows no signs that its orbit has been tweaked by such a force.
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 Limiting sugar in infancy reduces the risk of diabetes and hypertension

 Children who experienced sugar rationing during WWII were less likely to develop chronic illnesses

 
 




The occasional sweet treat likely won't ruin your health.
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 Using AI, historians track how astronomy ideas spread in the 16th century

 Novel analysis of 76,000 textbook pages shows how widespread astronomy education in Europe was
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 The 'midlife crisis' is too simple a story, scientists say

 Happiness over a lifetime follows different courses in various parts of the world

 
 




The notion of a midlife crisis is dead. Or maybe it was always bunk. Now some scientists want a postmortem for the theory.
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 A huge, ancient Maya city has been found in southern Mexico

 The find is helping researchers understand ancient urban densities in Mexico's Maya Lowlands

 
 




A massive Maya landscape has been hiding under a forested area of southern Mexico.




The newfound city, dubbed Valeriana, spans an area roughly the size of Beijing and has "all the hallmarks of a Classic Maya political capital," researchers report in the October Antiquity.
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 Polar bears are being exposed to more pathogens as the climate warms

 Blood samples from the bears more frequently show antibodies to viruses, bacteria and parasites

 
 




Polar bears face mounting challenges in a changing, warming world, mostly related to their waning wintery wonderland habitats.





This article was downloaded by calibre from https://www.sciencenews.org/article/polar-bears-pathogens-climate-change



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 The virus behind an outbreak in Brazil can spread from mother to fetus

 Transmission of Oropouche to the womb means it has a feature in common with Zika and dengue

 
 




A virus that caused a large outbreak in Brazil this year can spread from a pregnant woman to the fetus. The confirmation of several cases of transmission to the womb means that the virus, called Oropouche, has a feature in common with two other insect-borne viruses, Zika and dengue.
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 Feather-inspired airplane flaps could boost flight performance

 Rows of the flaps improve airfoil lift, reduce drag and mitigate stall

 
 




Airplane plumage might be the next big thing in aviation.




Bird wings are contoured with overlapping rows of feathery tufts, spreading out from near the shoulder.
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 Smiles tweaked by AI can boost attraction, a speed-dating study shows

 Shifting smiles with face filters reveals how technology can manipulate feelings of attraction

 
 




A well-timed smile could be the ultimate speed-dating hack. Smiles enhanced by artificial intelligence during video chats led to higher romantic attraction, researchers report October 28 in Proceedings of the National Academy of Sciences.




Face filters, available to social media users worldwide, can smooth blemishes, whiten teeth and highlight hair.
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 A digital exam reels in engraved scenes of Stone Age net fishing

 The images may be the only known Upper Paleolithic representations of net-fishing practices

 
 




Rare depictions of Stone Age net fishing have surfaced on engraved stones thanks to an imaging technique that gives magnification a digital boost.




Previously unnoticed lines etched into eight stones found at Gonnersdorf, a roughly 16,000-year-old German site, form scenes of fish caught in large nets, researchers report November 6 in PLOS ONE.
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	A new biography of Benjamin Franklin puts science at the forefront

	'Ingenious' shows how science inspired and enabled the founding father's political work

			
				




[image: ]




Ingenious
Richard Munson
W.W. Norton & Co., $29.99




Let's talk about the kite and the lightning storm. In the public's mind, Benjamin Franklin's scientific work has largely been reduced to this one experiment, in which Franklin demonstrated that discharges from thunderstorms are electric in nature (SN: 10/21/11). A new biography of Franklin, titled Ingenious, dispels some of the misunderstandings about that experiment and about Franklin's science more broadly.




While many accounts of Franklin's life focus on his role as a founding father of the United States, science was central to his life story, author Richard Munson argues. Far from a mere pastime or quirky hobby, scientific research brought Franklin the fame and clout that enabled his diplomacy. "Science, rather than being a sideline, is the through line that integrates Franklin's diverse interests," Munson writes.










  












The 1752 kite experiment, in which Franklin famously flew a kite during a storm, was more nuanced than sometimes depicted. The kite wasn't struck by lightning. Rather, sparks emitted from the key attached to the kite's string revealed the ambient electric charge produced by the storm. And the experiment wasn't performed on a whim without regard for safety. Franklin was aware of the dangers of electricity and took precautions. "His experiment was neither a lark nor divine revelation," Munson writes. With it, however, he "converted a mystery into a wonder."




Franklin's contributions to the study of electricity went well beyond lightning. He proposed that electricity was a single, fluidlike substance -- not two, as others thought. Although Franklin's theory was an oversimplification, it was a predecessor to the modern understanding of electricity. The fluid could be present in excess or in a deficit, which Franklin described with the terminology of "plus" and "minus," or "positive" and "negative," terms that persist today to describe electric charges. Franklin also concluded that the fluid could move or be collected but not created or destroyed, known as the law of conservation of charge. He described the differences between materials that do not transmit electricity and those that do, which he named conductors. Munson notes that J.J. Thomson, discoverer of the electron, said Franklin's contributions to the science of electricity "can hardly be overestimated."




The book follows Franklin's roles in the British colonies in America, the American Revolution and the subsequent nascent period of the new country. As the story unfolds, Munson includes Franklin's concurrent insights into scientific topics ranging from geology to botany and more. Even at times of intense political negotiation, Franklin's thoughts were gripped by wonders of the natural world. He was likewise a prolific inventor, and Munson chronicles his work on printing techniques, lightning rods and efficient stoves (SN: 7/17/23).




The biography largely glosses over Franklin's participation in slavery. Though he eventually became an abolitionist, he was an enslaver for much of his life. Some readers may also wish for more scientific context than the book provides. Franklin's musings on science are often presented without comparison to current understanding. At times, readers may wonder whether his insights were prescient, or intriguing but wrong.




Instead, Munson focuses on Franklin's approach to science, which was full of joy. He played scientific tricks. For instance, he fascinated friends by appearing to smooth the surface of a stream simply with a wave of his cane. Franklin had hidden oil within a hollow cane, which he released to coat the water and smooth out its ripples. He slightly electrified the fence of his home. And he prepared a facetious proposal to study causes and remedies for farts. But Franklin also was humble, altering his theories when presented with new evidence and acknowledging failures and learning from them.




Likewise, Franklin's political views were dynamic -- he argued forcefully that the colonies should remain loyal to Britain before embracing the calls for independence. But science, Munson argues, was a cause he fully embraced throughout his life. "He sought out the clever and displayed an almost boundless curiosity, utilizing imagination and investigation to understand the natural and political environments around him." 




If we don't understand Franklin's science, Munson says, "we do not appreciate Franklin as well as we believe or as richly as he deserves."









Buy Ingenious 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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 50 years ago, physics underwent a major revolution

 Excerpt from the November 23, 1974 issue of Science News
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A surprising new particle -- Science News, November 23, 1974




To add to the present ferment and confusion in particle physics, nature now presents the oddest new particle to turn up in many years....
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 Re-engineering where body meets machine

 
 




The human body is a marvel of engineering, but it's a machine that requires maintenance and repair. At times, that means trying to replace parts lost to injury or illness. The oldest known prosthesis is the "Cairo toe," crafted out of wood and leather and thought to be 2,700 to 3,000 years old. Its flexibility as well as signs that it was repaired multiple times suggest that it wasn't built just for appearance -- it helped the person walk.




Many efforts to improve replacement body parts followed, including a leg made from bronze and hollowed wood created in what's now Italy around 300 B.C.
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 Readers ask about glowing bat toes and a rare particle decay
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Toe-tally mysterious




Hairs on the toes of Mexican free-tailed bats light up under ultraviolet light, but the reason is unknown, Jason Bittel reported in "Mexican free-tailed bats' toes glow in the dark" (SN: 8/28/24).




Reader Eleanor Peterson asked if the glowing toes might attract prey.




It is unlikely, but it is a logical thought, says biologist Fernando Gual-Suarez of the National Autonomous University of Mexico in Mexico City. Many organisms, such as some anglerfish and cave insects, use photoluminescence to lure prey. But unlike those life-forms, which are sit-and-wait predators, bats "are active aerial hunters," Gual-Suarez says.
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