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One of the most common brain disorders is one of the most misunderstood – how functional neurological disorder is both ‘all in your head’ and beyond it

theconversation.com · Mackenzi Moore, Program Manager, University of Colorado Anschutz

From hysteria to conversion disorder, to psychogenic or psychosomatic illness, functional neurological disorder has gone by many names. anilakkus/iStock via Getty Images Plus“It’s all in your head.”


By the time many people with functional neurological disorder arrive in our clinic, they have heard these five words more times than they can count. They are told their brain scan was normal. Their electroencephalogram, a test that measures the brain’s electrical activity, is reassuring. “The good news is you don’t have epilepsy,” they’re told. 


No test can explain why they can’t walk without falling, why their leg won’t stop trembling, or why they experience seizures that leave them exhausted for hours, even days. Some begin to wonder if they really are imagining it. 


Over the past several years working as the program manager of one of the few multidisciplinary clinics for functional neurological disorder, I have watched the same story unfold again and again, from long diagnostic journeys and deep uncertainty to the profound relief of finally being believed. Dr. Laura Strom, one of the neurologists at the clinic, often reassures patients, “Well, it’s good that it’s all in your head – because that’s where your brain is.”


For decades, this gap between normal test results and very real, debilitating symptoms had left patients with few answers. Today, neuroscience offers a different explanation. 


Understanding functional neurological disorder


Every movement you make, every sensation you feel and every emotion you experience begins with your brain. The question was never whether the brain was involved in creating the distressing physical symptoms of functional neurological disorder, but how.


Brain imaging studies suggest that the networks responsible for movement, attention, emotion, body awareness and sensory processing are constantly communicating with one another. Rather than acting independently, these networks work together to create thoughts, perceptions and actions.


How these brain networks communicate, and occasionally miscommunicate, is one of the central questions researchers are trying to answer about functional neurological disorder. 


One of the leading theories helping explain this condition is known as predictive processing. Rather than simply reacting to your world, this theory suggests that the brain is constantly making predictions. It combines past experiences, information from your surroundings and signals from inside your body to create your everyday experiences.


Think about walking up a flight of stairs. You don’t consciously calculate where to place every foot or which muscles to contract. Your brain has already predicted the movement before you make it. Most of the time, these predictions are remarkably accurate. 



            
            Functional neurological disorder may arise from faulty communication between networks in the brain.
          

As new information reaches the brain, the brain compares it with existing expectations or predictions – shaped by current and past experiences – along with signals from the body. If the new information it receives doesn’t match up, the brain then updates its predictions. Scientists call this mismatch prediction error. Researchers believe the disruption of this updating process may be one mechanism behind this neurological disorder. 


Although there is no single cause of functional neurological disorder, factors such as injury, illness, pain or significant stress may make the brain more likely to rely on prior predictions instead of new information. If the brain places too much weight on prior expectations or certain bodily signals, it can make adjusting predictions in response to new information more difficult.


For example, after an injury has healed, the brain may continue predicting that a movement or activity is unsafe. This could contribute to persistent weakness or difficulty walking despite no ongoing harm to the body. The result is symptoms that are involuntary, physically real and profoundly disabling, even though there is no damage happening to the brain or nervous system. 


History of functional neurological disorder


Our current understanding of functional neurological disorder as a disconnect between the brain and body marks a dramatic shift from how doctors and researchers have perceived the brain over the past century.


At different points in history, this condition has been called hysteria or conversion disorder. It was conceptualized as “psychogenic,” meaning symptoms were thought to originate primarily from psychological factors rather than biological changes in the brain. Each name reflected the best explanation medicine had at the time but did not represent what people were actually experiencing. 


Many of the symptoms now recognized as part of the disorder were primarily attributed to the emotional and psychological state of women and subsequently dismissed. These explanations reflect broader gaps and biases in how doctors approached women’s health concerns throughout history, contributing to decades of stigma and misunderstanding around functional neurological disorder and other conditions.


As neuroscience advanced, researchers began recognizing that symptoms could arise from changes in brain function rather than visible changes to the brain, such as injury or abnormalities seen through brain imaging. Today’s models focus more on brain networks and the dynamic, interconnected relationship between the brain, body and environment. 


How common is functional neurological disorder?


Functional neurological disorder is more common than many people may realize. A 2025 review made a conservative estimate that a minimum of 500,000 Americans are affected by this condition, and people across the lifespan experience symptoms. Researchers estimate that mortality rates among patients with the condition are more than twice that of the general population. 


Yet despite its prevalence, access to specialized care remains limited. The condition exists in a treatment desert, likely due to a mismatch in supply and demand for specialists and limited funding. Many healthcare professionals receive little to no formal education about functional neurological disorder during training.


Delayed diagnosis is only one consequence of misunderstanding this condition. Patients are frequently told they are exaggerating, faking symptoms, seeking attention or that everything is “just anxiety.” These misconceptions not only perpetuate stigma around the condition, they also delay appropriate treatment and expose people to unnecessary medical interventions.



            [image: Person turned away from another person, hand pressed to their forehead with closed eyes]
            
              Symptoms of functional neurological disorder can be debilitating.
              Camilo Robayo/iStock via Getty Images Plus
            
          

Patients often become the ball in a game of medical ping-pong. Psychiatry refers them to neurology because the symptoms appear neurological. Neurology refers them back to psychiatry because their scans are normal. In this game, the only loser is the patient.


People with functional neurological disorder experience disproportionately high use of healthcare services, cycling repeatedly through emergency departments and specialty clinics in search of answers and validation. Some receive medications they don’t need. Others undergo invasive procedures before receiving the correct diagnosis. 


Trauma, anxiety, depression and post-traumatic stress disorder are more common among people with the disorder, but many develop it without any history of trauma. Biological, psychological and social factors all play a role, highlighting how there is no single pathway that leads to the condition.


Future research and treatment


The story of functional neurological disorder is beginning to turn a corner. New multidisciplinary clinics are opening, research is accelerating, and, with that, understanding of the disorder continues to grow. 


The treatment landscape for the disorder is evolving to help the brain learn new, healthier patterns to process the world. Psychotherapy, physical therapy, occupational therapy and speech therapy each play a role in retraining disrupted brain networks. Recovery looks different for everyone, but growing evidence shows that improvement is possible. 


The most important step forward, however, happens before any therapy begins: when a healthcare provider believes their patient. 


Maybe the medical community has misunderstood what “It’s all in your head” means all along. While every movement, sensation, emotion and thought begins with the brain, that does not make these symptoms imagined. It makes them neurological. 


For the millions of people living with the disorder, understanding may be the beginning of recovery rather than another dead end.


This article was updated to reflect a more conservative current estimate of FND prevalence.

Mackenzi Moore is affiliated with the Functional Neurological Disorders Society and the American Epilepsy Society. She serves as the Program Manager for the Functional Neurological Disorders Program at the University of Colorado.


Original: https://theconversation.com/one-of-the-most-common-brain-disorders-is-one-of-the-most-misunderstood-how-functional-neurological-disorder-is-both-all-in-your-head-and-beyond-it-288048
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Staying hopeful and true to oneself is a lesson these 5 kids books offer to kindergartners and other children

theconversation.com · Liz Rosenberg, Professor of English, General Literature and Rhetoric, Binghamton University, State University of New York

Reading can be a way for children to safely try out experiencing something new, or possibly stressful, like starting school.  Jorm Sangsorn/iStock/Getty Images PlusWhat does a child need to prepare themselves for kindergarten? I’m not talking about a new water bottle and a backpack, though certainly those come in handy. 


I mean what it takes to try to make new friends, be brave, resilient, inventive and hopeful – no small tasks for anyone.


I am a children’s book writer and have been a professor of children’s literature and creative writing for more than 40 years. So you can guess that my answer to this question about school readiness involves books.


Reading lets children test out challenging, or frightening, situations in their imaginations. 


It offers a path out of anxiety and into joy and adventure. 


C. S. Lewis, author of the 1950 children’s book “The Lion, the Witch and the Wardrobe,” reminds people that a reader “does not despise real woods because he has read of enchanted woods: the reading makes all real woods a little enchanted.”


Kindergarten is often an enchanted place, one which many children vividly remember all their lives. But it can seem scary to some children, simply because it is so new. 


Here are a few important ideas that can fortify children who are entering this unknown land – as told through five engaging books that may help new students prepare for their journey ahead.



            [image: A yellow book cover says 'The Carrot Seed' and shows a cartoon drawing of a young child bending over.]
            
              The little boy’s family doesn’t think the carrot seed will sprout. But the boy still has hope.
              Harper Collins Publishers
            
          

1. Hope and persistence pay off


Some of the happiest children are those who maintain a sense of hopefulness and possibility. 


Children see these traits at play in Ruth Krauss’ 1945 classic picture book, “The Carrot Seed.” In it, an unnamed little boy plants, weeds, waters and then patiently watches over his carrot seed for a very, very long time. Doubters surround him.


His mother said,
‘I’m afraid it won’t come up.’ 
 

And his big brother says,
‘It won’t come up.’
 

What happens in the end will astonish and delight all readers – though it doesn’t faze the boy who always believed.


2. A new adventure is exciting


If you don’t think heading off to school for the first time is a wild adventure, you’re forgetting something.


The vivid 1963 children’s book “Where the Wild Things Are,” written by Maurice Sendak, brings readers into an unruly night where young Max puts on his wolf suit “and makes mischief of one kind and another” until his exhausted mother orders him to bed without his dinner. 


Max imagines a world of tangled forests, a choppy sea and a “private boat for Max.” He sails off through “days and weeks and in and out of years” before he reaches a tropical island where the wild things live.


There, Max discovers his own power to command the wild things, and a “wild rumpus,” or a party with his new friends, begins. The book offers the tempting possibility that children have wonderful, exciting things in store for them in unknown experiences. 


The wild things – fictional monsters Sendak has said were based on his own family members – roll their terrible eyes, gnash their teeth and show their terrible claws. But Max stands his ground and becomes king of them all. At the story’s end, Max makes it home just in time to discover that his dinner is still warm, and waiting for him in his room. 


The book also offers comfort both for young children and parents who might be anxious about those first few morning drop-offs. At the end of the school day, our children do return, happy to be where someone loves them “best of all.”



            [image: A man stands and puts his arm against the crown of a large cutout cartoon child. Images of cartoon monsters hanging from trees are seen hanging behind him.]
            
              Author and illustrator Maurice Sendak stands by a life-size scene from his book ‘Where the Wild Things Are’ at the Children’s Museum of Manhattan in 2002.
              James Keyser/Getty Images
            
          

3. School might be tough, but so are you


After raising a son and a daughter 14 years apart, I realized that every child is uniquely themselves. I raised one “wild thing” who play-acted and roared his way through obstacles. And one “Brave Irene,” who quietly and calmly got the job done.


Author and illustrator William Steig’s 1986 book brings us into the humble cottage of Irene and her seamstress mother, who has finally finished a hand-sewn ballgown for a duchess to wear at an upcoming ball. But Irene’s mom suddenly becomes sick and can’t deliver the dress herself.


Irene doesn’t let a raging snowstorm stop her from bringing the duchess her new gown. 


She trudges sideways, backward, into deep snowdrifts and a howling wind that rips the box open. 


The ball gown flounced out and went waltzing through the powdered air with tissue-paper attendants.
   

Brave Irene wrestles the dress and rides the box downhill like a sled in order to reach the duchess, who is anxiously waiting for her gown. 


Irene can do the hard things and get through whatever tribulations get thrown her way. She also offers young readers a reminder that true bravery is trying your best to help people you love when they need it.


4. Try to listen; have empathy for others


All children deal with anger. A favorite toy breaks – or worse yet, gets broken by somebody else. And since those moments are inevitable, most people learn how to cope as they grow. 


In Cori Doerrfeld’s 2018 children’s book “The Rabbit Listened,” a bird knocks down the building-block masterpiece that the young protagonist Taylor created.  


Taylor is furious and sad. 


Well-meaning friends stop by and try to help. A bear suggests that Taylor get angry and shout about the destroyed blocks. An ostrich recommends that Taylor hide and pretend nothing happened.


Finally, a rabbit comes along, sits and simply listens. It’s just what Taylor needs – to be heard. And children, no matter how small, are not too young to be good listeners and good friends. 



            [image: A pale yellow book cover says 'Dory Fantasmagory The Real True Friend' and shows a cartoon image of a young girl in a green shirt with a rainbow on it, in front of a building with people and cartoon characters coming out of its doors and windows.]
            
              ‘Dory Fantasmagory: The Real True Friend’ is the second of a seven-part series.
              Penguin Random House
            
          

5. You can’t go wrong with being yourself


Abby Hanlon’s “Dory Fantasmagory” series, the first book published in 2014, brings readers into the otherworldly imagination of young Dory. 


Dory, who is often called Rascal by her family and friends, is a new-age “Ramona the Pest,” the classic chapter-book kindergarten heroine. The Dory series is about surviving the ups and downs of childhood, on steroids. Dory, who is the baby of her three-kid family, invents friends, villains and a bearded fairy godmother for company.


Hanlon’s whimsical illustrations are drawn as a brilliant child might create them. Many of Hanlon’s best jokes are visual, providing hilarious reading for lap-sitters and early readers.


In 2015’s “Dory Fantasmagory: The Real True Friend,” our heroine sets off for school, her backpack stuffed with Dad’s dirty laundry, “extra salami” and lemon juice. Her siblings block the door. Her big sister warns, “You. Won’t. Have. Any. Friends.”  


“The most important thing for you to remember is, DON’T BE YOURSELF. Can you do that?”


Of course not. Nor should anyone ever have to. 


Dory blends her very imaginary and very real worlds together, and emerges with the true friendships she deserves – both with children at school and with characters in her own mind. Young readers rooting for Dory, and laughing alongside her, will see that it’s OK to have full conversations with an imaginary witch named Mrs. Gobble Gracker, or bark like a dog, if the moment moves you. In fact, other children may well want to play along.


It’s sometimes fun to be imaginative, silly and uniquely yourself – and children can be true to themselves, including at school.

Liz Rosenberg does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/staying-hopeful-and-true-to-oneself-is-a-lesson-these-5-kids-books-offer-to-kindergartners-and-other-children-289453
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Small businesses at the gateways to America’s national parks face 4 big risks – including changing boundaries and extreme weather

theconversation.com · Nancy Forster-Holt, Clinical Associate Professor of Innovation and Entrepreneurship, University of Rhode Island

Rafting on the Colorado River is one of the outdoor activities available at the Red Cliffs Lodge near Moab, Utah. George Rose/Getty ImagesA record 332 million people visited U.S. national parks in 2024, followed by roughly 323 million in 2025.


That’s a lot of love for national parks and lands. You might think that such big numbers of visitors automatically create windfalls for the towns and businesses that serve them. The National Park Service calls towns or counties within roughly 60 miles (about 100 kilometers) of a park boundary “gateway” communities. Gateway businesses operate in those jurisdictions. 


Gateways are like the Main Street of the parks, which depend on them to lodge, feed and guide visitors. Generally speaking, stable business conditions mean less risk for businesses and a healthier Main Street.


Nationally, visitors spent a record US$29 billion at the parks themselves and $56 billion for lodging, gas, groceries and other goods and services in gateway communities. That supported about 340,100 jobs nationwide in 2024, the most recent year for which that data is available.


I research Main Street businesses, and I co-owned a company for more than two decades that manufactured oars and paddles. In the summer I live close to Maine’s Acadia National Park, where businesses in the gateway town of Bar Harbor say they’re having an off year in 2026.


And I’m concerned that gateway businesses face at least four main risks not seen in a typical Main Street ecosystem: Park boundaries can change and with them the gateway’s vicinity; park strategies to manage the surge in visitors can make the flow of customers more unpredictable; bouts of extreme weather and their local effects are growing more common; and workers who might get jobs at gateway businesses are being priced out of nearby housing.


Singly and together, these risks create a distinct category of challenge for this type of Main Street business.




Changing boundaries


First, a park’s boundaries can change.  


A gateway economy and businesses in it, like a guide outpost or small hotel, can certainly benefit measurably from its proximity to protected park lands, as Headwaters Economics, an independent research firm, has found. But businesses built around those places can suffer setbacks when the boundaries themselves change.


That is what happened on July 13, 2026, when President Donald Trump signed proclamations shrinking by about 90% the size of Utah’s Grand Staircase–Escalante, created by President Bill Clinton in 1996, and Bears Ears, created by President Barack Obama in 2016. Both have seen their boundaries repeatedly redrawn. They were, briefly, fully restored by the Biden administration.


The Trump administration said it was able to do this because the 1906 Antiquities Act allows presidents to modify the footprint of a national monument – although there is significant legal disagreement about this point – and by extension where the gateway is, because national monuments sometimes eventually become national parks.


Rules in flux


Second, growing numbers of visitors pose a risk because attempts to manage congestion may alter access, timing and travel patterns in ways that disrupt gateway businesses.


Depending on the source of congestion – vehicles, bicycles, hikers – the National Park Service deploys different strategies in a series of locally based experiments that can be reversed.


In recent years it has eliminated, changed or reinstated many of its long-standing reservation systems with little warning. Yosemite, for example, has flipped its policy four times since 2020, and when it dropped reservations in 2023, wait times reportedly stretched to nearly three hours at entrance stations before the system was reinstated the next year.


Another example is when the National Park Service abruptly ended in 2026 four years of timed-entry reservations at Arches and Canyonlands. 


The result is either increased congestion or more unpredictable park access. And it is left to gateway businesses to roll with the fallout.


Kai Palmer, co-owner of the Moab guiding company Desert Highlights, told The Times-Independent, a local newspaper, he worries that paying guests could now show up for a half-day tour and lose over an hour of it waiting in line, or get turned away entirely. These fears have come to pass in many national parks.


Extreme weather


Third, the increased frequency of bouts of extreme weather, which is tied to climate change, increases the risks gateway businesses face.


For example, Colorado’s Black Canyon of the Gunnison National Park closed entirely in July 2025 for the first time in its 90-plus-year history.


The cause? A lightning-sparked wildfire tore through the South Rim, and campground reservations were canceled for the rest of the year. The park and its adjoining Curecanti National Recreation Area in 2025 had drawn 1.3 million visitors who spent $25.6 million in nearby communities.


In the Yellowstone Park gateway towns of Gardiner and West Yellowstone, Montana, drought and rising water temperatures in 2025 and 2026 have repeatedly triggered conditions that closed access to guided fishing.


The 2022 ﬂood that washed out Yellowstone’s North Entrance road showed how sudden and lasting that damage can be: Jeannette Mikos, owner of the Yellowstone Basin Inn in Gardiner, told the Cowboy State Daily, a local media outlet, that she lost roughly $480,000 that year.


The road was not reopened until October 2022, after the peak tourist season had ended.


Compounding weather-related risks are the up-front, fixed costs of permitting and insurance to the businesses before the season starts. The roughly 15,000 outﬁtters and guides under permit on federal lands typically are very small businesses that depend on steady bookings.



            [image: A woman in a small commercial kitchen preps a takeout order.]
            
              Yokie Johnson prepares a takeout order at the restaurant she owns with her husband in Fishtail, Mont., in 2022, after the main road into the town was washed away by floodwaters. Fishtail is a Yellowstone National Park gateway community.
              AP Photo/David Goldman
            
          

Housing shortages


Fourth, the high cost of living in gateway communities reduces the number of workers available to staff gateway businesses.


There isn’t enough affordable housing for workers employed by gateway businesses near Acadia and other national parks. That shortage can strain those enterprises.


Headwaters Economics points to the paradox of what it calls an “amenity trap.” The unparalleled natural beauty and the allure of an active lifestyle draw many second-home buyers and drive the conversion of permanent housing stock to short-term rentals.


Parks often face limited buildable land due to natural boundaries, such as at the island-based Acadia National Park. That constraint contributes to the housing crises afflicting these seasonal recreation areas.


More than 1,000 workers put up with a 90-mile (about 145-kilometer) round-trip daily commute to Zion National Park from towns such as St. George, beyond the gateway town of Springdale, because there’s nowhere closer for them to live.


How long the trip can take varies depending on traffic, as Zion draws more than 17,000 visitors daily at peak season and over 4 million per year. 


Meanwhile, in Jackson Hole, Wyoming, more than half of local businesses have cut their hours, closed for more days than planned or scaled back services due to staffing shortages that are at least partly caused by the shortage of affordable housing.


Historically, gateway businesses faced risks that were comparatively familiar and cyclical and tied to standard seasonal tourist traffic and traditional market challenges. The recent confluence of record visitor volume, fluctuating boundaries, climate anomalies and staffing shortages is fundamentally increasing the risks of owning, acquiring or starting a business in a gateway economy. 


All told, this is transforming gateway entrepreneurship into a high-stakes balancing act.

Nancy Forster-Holt does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/small-businesses-at-the-gateways-to-americas-national-parks-face-4-big-risks-including-changing-boundaries-and-extreme-weather-288676
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Radio telescopes help scientists map molecules in space and uncover where and how stars form

theconversation.com · Olivia Harper Wilkins, Assistant Professor of Chemistry, Dickinson College

ALMA, a powerful radio telescope in the Atacama Desert of Chile.  J.F. Salgado (ESO), CC BYYou may have heard the phrase “we are made of star-stuff.” This statement by the astronomer Carl Sagan refers to the fact that elements heavier than hydrogen and helium were forged in the centers of the first stars. But how does this star-stuff evolve into the chemistry of rocks, plants and people? 


As an astrochemist and radio astronomer, I study the places in the universe where stars are born as interstellar laboratories. I’m interested in how simple ingredients come together to form bigger and bigger molecules, including those that are building blocks of life. One way I do this is by mapping molecules in space and finding patterns between how abundant they are and the conditions around them. 


Astronomers have mapped the distribution of molecules in interstellar space for several decades. From these maps, astronomers typically describe molecules’ abundances, temperatures and how fast they’re moving in each region. 


Technology and techniques have improved over time, and now scientists are able to map these metrics at even more precise scales. My research team and I recently compared the findings from these newer methods against previous maps to make sure the earlier maps are consistent with our new maps.


A lab you can’t visit


Stars form in molecular clouds: clumps of gas and dust that act as cosmic nurseries. These nurseries start out at extremely cold temperatures of about minus 442 degrees Fahrenheit (minus 263 degrees Celsius). The material in them is also really spread out, with densities of about 100 molecules per cubic centimeter. By comparison, the air you are breathing right now has about 1019 — or 10 quintillion — molecules per cubic centimeter. 


As infant stars form, temperatures rise to between minus 279 F and minus 100 F (between minus 173 C and minus 73 C), and the density increases to 10 million molecules or more per cubic centimeter. 


In those conditions, the most fundamental chemical reactions in the universe take place. Unfortunately, these are interstellar laboratories too far away for scientists to visit. 


I study the chemistry of high-mass, star-forming regions – nebulae that will give birth to stars much larger than the Sun. Nebulae are the visible clouds of dust and gas that star in many pretty pictures of space, but I am interested in the invisible aspects of nebulae: the molecules they produce as stars form.


The closest such region – and my interstellar laboratory of choice – is the Orion Kleinmann-Low nebula, or Orion KL. Orion KL is a smaller part of the Great Orion Nebula, which can be seen, even without a telescope, as a reddish blob below the belt of the Orion constellation. 



            [image: The Orion Nebula with pink and purple gas and brown dust.]
            
              The Orion Nebula, captured in visible light by the Hubble Space Telescope.
              NASA, ESA, M. Robberto (Space Telescope Science Institute/ESA) and the Hubble Space Telescope Orion Treasury Project Team
            
          

Even though it is the closest high-mass, star-forming region to Earth, Orion KL is still about 1,300 light-years from the solar system. Unless I could hitch a ride on Star Trek’s USS Enterprise and travel to Orion KL at Warp 9 – or 729 times the speed of light – in which case it would take me about two years to get there, there is no way I could visit the nebula myself and collect samples to study the chemistry. 


Even if I could travel at warp speed, I couldn’t watch what happens to Orion KL’s chemistry in real time. Stars – and the molecules that come with them – form over hundreds of thousands or even millions of years. 


Instead, I observe Orion KL’s chemistry from Earth with radio telescopes.


Using radio telescopes


Astronomers can use radio telescopes to match the distribution of molecules to astrophysical characteristics such as temperature and density. This process provides a snapshot of the conditions during a specific time in the universe’s history and allows astrochemists to study the chemical processes that take place in the far reaches of the universe. 


Molecular clouds emit radio waves, which allow astronomers to observe the signatures of the cold chemistry of interstellar space. Radio waves have wavelengths much longer than what human eyes can see. Fortunately, radio telescopes, many of which look like giant satellite dishes, are equipped to capture radio light so that astronomers can observe interstellar laboratories. 


The photons, or light particles, that a molecule releases as it rotates and tumbles in space have frequencies unique to that molecule. In that way, a collection of radio signals at different frequencies – called a spectrum – serves as a sort of molecule fingerprint. The relative sizes of the different signals depend on how much of that molecule is in the nebula as well as its temperature. This means that molecules’ radio signals can be compared to calculate those quantities.


When mapping molecular clouds, bigger radio telescopes yield higher spatial resolution. Single-dish telescopes are as large as 1,640 feet (500 meters) across. While impressive, single-dish telescope observations of Orion KL can see structures down to about 2,600 astronomical units across, at best. An astronomical unit, or 1 au, is the average distance from the center of Earth to the center of the Sun. When trying to tease out chemical patterns on, say, solar system scales of about 200 au across, scientists need much bigger telescopes. 


Radio interferometers are arrays of individual dishes that work together as a team, like one large telescope with lots of holes in it. This type of array allows astronomers to capture even smaller-scale phenomena that are invisible to a single-dish telescope. The radio interferometer I use is the Atacama Large Millimeter/submillimeter Array, or ALMA, located at an altitude of about 16,000 feet (4,877 meters) in northern Chile. 



            
            ALMA is an international collaboration that explores our cosmic origins from the Atacama Desert in Chile.
          

ALMA is made up of 66 antennas, 50 of which can be moved across the desert to make a telescope as wide as 10 miles (16 kilometers) across. In its most extended configuration, ALMA could zoom into structures only a few au across in Orion KL. 


I am interested in Orion KL’s chemistry on fairly small scales of less than 300 au. At the frequencies where I can see my target molecules, ALMA needs to be in a configuration only about 1.6 miles (2.5 kilometers) across.


Mapping interstellar molecules




In my work, I map the abundance and temperature of different molecules to learn about phenomena astronomers can’t observe directly. I’ve used data from radio telescopes to suggest whether different parts of Orion KL are heated internally, as by a young, still-forming star, or externally, as by shock waves emanating from more evolved stars. I did this by using molecules as a sort of remote thermometer. 


In other work, I’ve mapped different types of methanol – a molecule critical to interstellar chemical evolution – to investigate why some parts of the nebula have more of a certain type of methanol than what I expected based on their temperature. The methanol anomaly suggested that there could be a hidden baby star somewhere in the nebula, shrouded from view.


Quality assurance


A team of undergraduates and I revisited the methanol study and attempted to replicate past results using a new dataset from ALMA observations. I wanted to make sure that maps of methanol in Orion KL were consistent, even when generated from different datasets.  




We were excited to see that the new maps agreed with the previously published maps. There were slight differences in the maps due to improvements in the code since the earlier works, but the conclusions remained the same. Because of this study, we are more confident in the mapping method as we continue investigating the composition and chemical processes in these regions.  


While replication studies like this one may not seem quite as exciting as studies that yield groundbreaking new results, they’re an important part of the scientific process. As technologies such as radio telescopes improve, astrochemists will be able to make new discoveries, double-check existing observations and study these faraway regions in more detail than ever before.

Olivia Harper Wilkins receives funding from NASA and the National Radio Astronomy Observatory (NRAO). 


Original: https://theconversation.com/radio-telescopes-help-scientists-map-molecules-in-space-and-uncover-where-and-how-stars-form-283462
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Quitting alcohol changes the brain and can increase the risk of compulsive drinking – new research in mice

theconversation.com · Danny G. Winder, Professor and Chair of Neurobiology, UMass Chan Medical School · Marie Doyle, Instructor in Neurobiology, UMass Chan Medical School

Activity in certain areas of the brain may drive alcohol cravings. Yana Iskayeva/Moment via Getty ImagesFor some, abstaining from alcohol can subsequently increase compulsive drinking. Our research team found that, in abstaining mice, this urge to drink is preceded by changes in the activity of a particular brain region, pointing to potential new screening opportunities to identify and help those most vulnerable to relapse.


Although alcohol abstinence is associated with improved health outcomes, addiction researchers have theorized that brain changes that occur during abstinence may increase a person’s risk of relapse.


To explore this theory, we studied how mice behaved after giving them long-term voluntary access to alcohol followed by a forced abstinence period. We found that a subset of the mice developed aversion-resistant alcohol intake – that is, they now drank alcohol despite the quinine we added to make it increasingly bitter. Moreover, compared to those who did not experience forced abstinence, these mice drank even larger quantities of the very bitter alcohol. These results suggest there are potential bodily challenges associated with abstinence that contribute to relapses in alcohol use disorder.


Next, we monitored the activity of a particular collection of cells in a portion of the brain known as the bed nucleus of the stria terminalis, or BNST. Researchers have previously found this small structure to be heavily implicated in alcohol use disorder symptoms such as anxiety and depression.



            [image: Diagram of brain silhouette with two small butterfly-wing shaped parts highlighted near the center]
            
              The BNST is located deep near the center of the brain.
              Rob Hurt/Wikimedia Commons, CC BY-SA
            
          

We found that allowing abstinent mice to reenter the setting where alcohol was previously available would lead them to attempt to drink even though the spout contained only water. These attempts were associated with activity in the BNST. Abstinent mice who had developed the taste for very bitter alcohol had more than double the activity in this brain area compared to mice that did not experience forced abstinence.


Importantly, we saw activity in the BNST even before we gave abstinent mice access to the bitter alcohol. This finding suggests it might be possible to identify people who are at risk of relapsing by screening for BNST activity when someone is given access to alcohol.


Why it matters


Alcohol misuse is one of the top public health challenges in the United States. Although this condition is linked to a wide variety of negative health effects, the public chronically underestimates its seriousness. 


Deaths associated with alcohol use in 2024 were 4.5 times higher than deaths attributed to opioids. While harm reduction – a major component of opioid use disorder treatment – is being explored in alcohol use disorder, abstinence remains a mainstay of most approaches to this addiction.


Over 80% of Americans age 12 and older consume alcohol at some point in their lives, and around 10% go on to experience alcohol use disorder. This 10% amounts to almost 30 million people in need of treatment. 



            [image: Array of empty alcohol bottles and glasses]
            
              Any amount of alcohol can harm your health.
              Anja Uhlemeyer-Wrona/imageBROKER via Getty Images
            
          

Unfortunately, clinicians are ill-equipped to predict who will need help. Although there are treatments approved by the Food and Drug Administration for alcohol use disorder, the number of people diagnosed with this condition remains very high. In fact, those numbers have effectively doubled in the U.S. since 1999.


Developing better strategies for identifying those at risk of developing alcohol use disorder and helping them navigate treatment strategies may improve treatment.


What still isn’t known


It’s not clear the exact role that the BNST area of the brain plays in behavior related to alcohol use disorder. It’s also not clear what drives the increase in activity, or which specific populations of brain cells within the BNST encode this activity. Obtaining these answers could lead to new treatment targets.


What’s next


New tools in neuroscience have allowed researchers to manipulate the activity of specific neurons in mice brains. Using these strategies, our team is working on understanding the role BNST plays in drinking alcohol despite the harmful consequences. 


Our colleague Jennifer Blackford is also investigating BNST activity in the brains of people with alcohol use disorder who are in early abstinence. If her team observes similar findings in people, a next step would be to further test using the BNST as a screening method in clinical trials.


The Research Brief is a short take about interesting academic work.

Danny G. Winder receives funding from the National Institutes of Health.
Marie Doyle receives funding from the National Institute of Alcohol Abuse and Alcoholism.


Original: https://theconversation.com/quitting-alcohol-changes-the-brain-and-can-increase-the-risk-of-compulsive-drinking-new-research-in-mice-285901
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Ancient forests took 100,000 years to recover from the last global warming period similar to today – Wyoming fossils reveal what happened

theconversation.com · Regan E. Dunn, Associate Curator at La Brea Tar Pits and Museum; Adjunct Professor of Earth Sciences, USC Dornsife College of Letters, Arts and Sciences

Fifty-six million years ago, Earth’s forests reached a tipping point. They had grown dense, lush canopies at the start of one of Earth’s most intense episodes of greenhouse warming. But those canopies began to thin.


As global temperatures rose by as much as 11 degrees Fahrenheit (6 degrees Celsius), heat and drought put stress on the forests, killing large numbers of trees. Forest canopies opened, exposing the ground to more sunlight and altering the movement of water through the landscape. 


In southern Wyoming, ferns briefly flourished where relatives of elms, walnuts, dawn redwood and avocado trees once thrived. Then palms and other warmth-loving plants spread northward.


In a new study in the journal Science, my colleagues and I show how those Wyoming forests lost 60% of their canopy during this period, known as the Paleocene-Eocene Thermal Maximum, or PETM, and how it took them well over 100,000 years to recover.



            [image: Three scientists work on an outcropping overlooking an expanse of forest.]
            
              Two authors of the new study, Marieke Dechesne, left, and Ellen Currano, standing at center, collect fossils from a sand channel in rocks in Wyoming dated to the Paleocene-Eocene Thermal Maximum.
              Regan Dunn
            
          

The PETM was Earth’s closest natural analog to the warming the world is experiencing today, although humans are releasing carbon dioxide roughly 10 times faster than the planet’s natural processes did then.


Understanding what happened to the forests may help humanity recognize similar thresholds before the planet crosses them again.


Reading the forest from fossil leaves


As paleobotanists, my colleagues and I use plant fossils to identify which species once lived in a place. We wanted to answer a harder question: What did the forest itself look like and how did it change?


The structure of a forest – and importantly its canopy – controls the amount of light that reaches the forest floor, the temperature, water habitat and amount of carbon the forest can store, making it one of the clearest indicators of ecosystem function.


But how do you measure the density of a forest that disappeared 56 million years ago?





Ecologists measure canopy density using what’s known as leaf area index. Dense forests with multiple layers of leaves intercepting sunlight have a high leaf area index score, while open forests that allow more light to reach the forest floor have a lower score. Because the forest canopy influences shade, temperature, water loss and photosynthesis, the index provides a powerful measure of forest function.


Our clues to the density of forest canopies millions of years ago came from microscopic plant cuticles – the thin, waxy outer skin of leaves that can survive for millions of years in organic-rich sediments.


You can still see the shapes of epidermal cells in these fossil leaf fragments, and that’s important.


The cell shape reflects the amount of sunlight the leaf received while growing. Leaves that grow in shade develop longer, more elongated cells as they stretch out seeking sunlight. Those exposed to more sun develop shorter, rounder ones.



            [image: Images show the denser canopy cover with elongated cells than with rounded cells in leaves.]
            
              Images on the left illustrate the amount of canopy cover that a creature on the ground likely would have seen looking up toward the sky. Each example is connected to the shape of its fossil cuticle cells on the right. The more open the canopy, the rounder the cells.
              R. Dunn, et al., 2026
            
          

We turned that relationship into a tool for reconstructing ancient forests. To calibrate it, we collected soils from forests across Central and South America spanning a wide range of canopy densities. Each handful of soil contains cuticles shed by many different plants across the canopy, reflecting the structure of the forest as a whole.



            [image: Four images show the differences between elongated and rounded cells in leaves.]
            
              Two sets of magnified leaf cuticle cells: Fresh leaves are on the left and fossil leaves are on the right. Comparing the two sets shows the difference between the more elongated cells in the top set, which had more canopy cover, and rounder cells, suggesting more sun exposure, in the bottom set.
              R. Dunn, et al., 2026
            
          

The fossil record preserves this same fragmented leaf litter. Comparing the shapes of thousands of epidermal cells with the leaf area index we measured revealed a remarkably strong relationship: The more elongated the cells, the denser the forest canopy above them.


That relationship allowed us to reconstruct the structure of Wyoming’s forests millions of years ago and show how they changed over time.


When forests reach their limits


One of the most surprising discoveries was that the forests did not enter the Paleocene-Eocene Thermal Maximum in decline.


Just before rapid warming began, the forest canopies reached their greatest density in hundreds of thousands of years, likely reflecting favorable growing conditions as atmospheric carbon dioxide began to increase. A leading theory for the source of that carbon dioxide involves volcanic eruptions.


That flourishing forest did not last, however. As temperatures climbed, heat and drought overwhelmed the benefits of higher carbon dioxide levels. The canopy rapidly thinned as trees died, and it remained much thinner for over 100,000 years.



            [image: Two charts show how tree canopy declined, while palms expanded, then palms shrunk as the canopy grew again.]
            
              Tree canopy is often measured using leaf area index. This chart of the Paleocene–Eocene Thermal Maximum, 56 million years ago, shows how the canopy cover shrank as temperatures rose, with the timeline starting with the oldest period at the bottom. The bars on the right show the percentage of different types of plants in forests in Wyoming as the mix changed with the canopy cover, based on fossilized pollen and other palynomorphs.
              R. Dunn, et al., 2026
            
          

The forests functioned very differently in this diminished state, and that affected the surrounding environment. Ancient soils gave way to coarser river deposits, suggesting that the loss of canopy altered how water and sediment moved through the basin.


The changing climate changed the forest, and the forest changed the landscape.


Lessons for today


This sequence carries an important lesson for today.


Higher carbon dioxide levels like the world is experiencing now can stimulate plant growth, but only while temperatures and water remain within the limits that trees can tolerate.


Beyond those limits, heat, drought, insects, pathogens and wildfire can overwhelm any fertilization effect that would boost growth.


Around the world, many forests are already showing signs of diminishing as temperatures rise, in addition to deforestation for timber, crops and rangeland that further reduce their resilience.


Forests recovered, but it took over 100,000 years


The story of the ancient forests of 56 million years ago does not end with collapse.


Over time, the increased breaking down of rocks in the warmer climate, known as weathering, gradually pulled carbon from the air, storing it in marine sediments. That allowed the climate to cool and water to become more available. 


Forest canopies recovered, eventually becoming even denser than before the warming began. As the forests expanded, they likely restored their ability to stabilize soils, regulate the water cycle and draw carbon from the atmosphere, helping reduce the greenhouse effect and boost the planet’s long-term recovery.



            [image: Two scientists in hard hats, with heavy machinery in the background. One scientists is separating part of a long cylinder of mud and sediment.]
            
              Study authors Regan Dunn and Ellen Currano work on a sediment core extracted from Wyoming’s Hanna Basin by colleagues with the U.S. Geological Survey. Cores like this capture layers of fossil pollen and leaf material going back in time, revealing how environments changed.
              Regan Dunn
            
          

Our study shows that carbon dioxide emissions have pushed forests beyond their physiological limits before, triggering changes that ripple from vegetation to rivers and across entire landscapes. It also shows that forests are remarkably resilient when given time to recover, but what counts as time is far longer than a human lifespan – it requires thousands of generations.


Today, human-caused carbon emissions and warming are unfolding vastly faster than during the PETM. The fossil record reminds us that forests can recover, but only if humanity avoids pushing them beyond thresholds from which recovery takes tens of thousands of years.

Regan E. Dunn does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.
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Controlling wild pigs can work if it’s a group effort

theconversation.com · Chris Boyer, Professor and Department Head, Agricultural and Resource Economics, University of Tennessee · Aaron Smith, Professor of Agricultural and Resource Economics, University of Tennessee · Eunchun Park, Assistant Professor of Agricultural Economics and Agribusiness, University of Arkansas

Feral swine are found in at least 35 states in the U.S. CRobertson/iStock/Getty Images PlusThe federal government is injecting millions of dollars into efforts to combat feral hogs – and it’s considering spending even more in the coming years. The problem has grown for decades, but our research has found that a recently revived federal effort offers the potential for bringing the hogs under control.


Feral swine roam in 35 states, according to the U.S. Department of Agriculture. The most recent population figures, from 2016, estimated that 7 million feral pigs were loose in the nation then. That number may be much higher today: Feral hogs breed year-round and each year can produce up to two litters of four to 12 piglets per litter. Feral hog populations have been estimated to be able to double in just four months.


The U.S. Department of Agriculture estimates that wild pigs do between US$2.5 billion and $3.4 billion in property damage each year. At least $800 million of that is destruction of crops.


Beyond crops, feral hogs spread disease to livestock, damage farm infrastructure such as fences and roads needed for agricultural production, destroy recreational parks and cause extensive environmental damage to wildlife habitats, water quality and plant ecosystems.


They’re hard to control because feral hogs roam across large areas of privately owned land. If neighboring landowners don’t work together, the hogs just move rather than being killed or contained. Basic economic theory says landowners would wait for others to spend the time, money and energy to control hogs – which means nobody does, and the problems grow. 



            [image: A pile of turned-up mud and dirt in the foreground, with grasses and shrubs in the background.]
            
              Feral hogs can tear up vegetation, disturb the soil and otherwise damage land and property.
              AP Photo/Gerald Herbert
            
          

An initial test


In the 2018 Farm Bill, a major piece of legislation covering wide areas of agricultural policy, Congress agreed to spend $75 million to encourage private landowners to step up together to kill feral hogs.


That program was active in selected counties in 10 hog-plagued states: Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina, Oklahoma, South Carolina and Texas. Starting in 2020, the U.S. Department of Agriculture funded private landowners’ purchases of trapping equipment, on-farm trapping efforts and restoration of land the hogs had damaged.


Originally slated to end in 2023, the program was given $105 million more to spend through 2029 in the major budget and immigration package Congress passed in July 2025. Through Sept. 21, 2026, the government is accepting grant applications for the first $35 million allocation from that money.


The Farm Bill that has passed the House and is awaiting debate in the Senate would increase that funding by $150 million and extend the effort through 2031.


A useful question, before spending all that money, is how effective the first test of the program was.



            [image: The shadow of a helicopter looms over several hogs traversing grassland.]
            
              Hunting feral hogs from helicopters is just one way people have sought to control their spread and damage.
              AP Photo/Eric Gay
            
          

Reducing hogs’ damage to cornfields


Our research team of agricultural economists at the University of Tennessee and the University of Arkansas set out to examine the program’s performance.


We used federal data on crop insurance claims to compare crop damage in counties where the program was active against counties where it was not, both before and after the federal trial began. 


Not all the counties reported crop damage from wildlife. Among those that did, counties where the program wasn’t operating had crop insurance claims for wildlife damage to corn that averaged 70 acres (17.5 hectares) per policy. 


In counties where hog eradication efforts were coordinated, however, the average claim for cornfield acres damaged from wildlife declined to 10 acres per policy. That is a statistically significant result – and given the scale of corn production across the study region, it represents a meaningful reduction in losses.


When comparing crop insurance claims for soybeans, wheat, cotton and peanuts, however, we found no difference between counties with active hog control efforts and those without.


A way forward


Corn is reportedly the crop most commonly damaged by feral swine. That could help explain why we found cornfields to have the only statistically significant reduction in damage.


More generally, the program’s effectiveness may have been more limited because it launched during the COVID-19 pandemic, which restricted the community meetings and public outreach that could have boosted landowner participation. Also, the fact that it was a pilot effort may have made people reluctant to commit, fearing the program might disappear in a few years.


It is likely our study underestimates the benefits of the program. Some farmers have crop damage that is not severe enough to warrant an insurance claim, so those numbers are excluded from our analysis. And our study did not evaluate any potential changes in noncrop damage from feral hogs, such as to property, livestock, recreational parks and the environment in general.


Our research indicates the hog control program can be effective and offers several ideas for improving it, both over time and with more funding. For instance, if the efforts focused specifically on corn-producing counties, it might yield more success per dollar invested. And expanding participation through additional outreach efforts could mean more hogs are caught or killed across a wider area, amplifying the return further.


Feral hogs will be nearly impossible to eradicate completely, and the damage they cause isn’t going away either. The data suggests that with the right design and sustained investment, the federal government has a program that can make a real difference for America’s farmers.

Aaron Smith receives funding from USDA. 
Chris Boyer and Eunchun Park do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.
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Teens are turning to AI chatbots for emotional support – here’s how to keep kids safe

theconversation.com · Phoebe S. Moore, Associate Professor of Psychiatry and Behavioral Sciences, UMass Chan Medical School · Megan Kelly, Professor of Psychiatry, UMass Chan Medical School · Yael Dvir, Professor of Psychiatry and Behavioral Sciences, UMass Chan Medical School

Chatbots were designed to emulate empathy, but not to provide meaningful mental health support. Chebotkevich/iStock via Getty Images PlusIt’s 2 a.m., and a teenage girl, worrying about a friend issue, lies awake. Rather than wake her parents, she picks up her phone, opens an AI app and types, “I’m so stressed out, I can’t sleep.” 


A reply arrives swiftly: “I’m sorry you’re dealing with this. Want to tell me a bit about what is stressing you?” The conversation unfolds, and 20 minutes later she is calmer and able to sleep. The supportive voice that calmed her? A large language model, or LLM, chatbot.


While this is a hypothetical scenario, it represents a very common pattern of artificial intelligence use by teens.


Many teens are turning to AI chatbots, which are designed to simulate empathy and maintain human engagement, for companionship, emotional support and mental health advice. Research shows that this is increasingly common, with 72% of teens having interacted with AI companion chatbots, and 13% to 20% having sought support through AI for emotional concerns in a two-month period in 2025.


In another recent study, 63% of the teens and young adults who used an AI chatbot for mental health advice had not disclosed it to anyone.


As clinical psychologists and a child psychiatrist who work with adolescents, we’ve seen this shift firsthand. 


In 2025 we published guidelines for clinicians on how to address teen chatbot use safety, and we’re now working to help parents and other trusted adults do the same.


Why teens are vulnerable


Unlike social media platforms, which connect teens with peers, AI chatbots such as ChatGPT, Claude and Gemini function as simulated conversation partners and companions, offering on-demand responses that can feel supportive and engaging. While a small number of purpose-built therapeutic chatbots have been studied in controlled settings, most teens are using general-purpose tools that were never designed or validated for mental health support. This includes stand-alone platforms such as ChatGPT and chatbots built into apps that teens already use, such as Snapchat’s My AI.


These chatbots are everywhere, highly accessible and difficult for teens to avoid. Teens often describe chatbot interactions as emotionally meaningful or supportive, sometimes even preferring chatbot conversations to talking with friends. 


Teens, still forming their sense of self and often craving social validation, may be especially prone to experiencing these simulated relationships as real. This trend is happening in real time, and a pressing question is how to guide teens to use chatbots safely.


Mental health-focused chatbots vs. general ones


There is evidence that some therapeutic AI chatbots can help adults with mild symptoms when used alongside professional mental health support. Woebot, for example, a fully automated cognitive behavioral therapy-based chatbot, reduced depressive symptoms in college students after two weeks of use. Some early evidence shows potential for helpfulness for younger teens as well.


But these are specialized tools tested in research studies — not the general-purpose chatbots like ChatGPT that most teens actually use. These systems typically lack effective crisis protocols or pathways to escalate care when someone is in danger. 


A November 2025 Common Sense Media report rated general-purpose chatbots as unacceptably risky for teen mental health support.



            
            Chatbots may not recognize signs of self-harm or suicidal thoughts as a person would.
          

Navigating the benefits and risks


General-purpose chatbots can generate inaccurate or misleading advice that is presented with high confidence. For some users, this can create confusion or reinforce unhealthy beliefs. 


Adolescents, especially those experiencing loneliness, anxiety or social-communication challenges, may form strong attachments and turn to chatbots in place of human connection. This can, in turn, distort their expectations of real relationships.


Most concerning is how these systems handle thoughts that pose real risk to teens, including thoughts of risky social behaviors, self-harm or even suicide. 


Studies of chatbot performance in detecting and responding to thoughts of suicide, by both therapeutic and general-purpose chatbots, show inadequate response. Even when the chatbots offer resources like the 988 Suicide and Crisis Lifeline, a national crisis line, conversations with concerning content are often permitted to continue without a hard stop. 


The safety of the interactions tends to degrade over the course of long conversations. So 2 a.m. ruminations can become even riskier interactions at 3 a.m. as chatbot responses become more chaotic and less subject to safety guardrails.  


Lawsuits filed and settled in 2025-26 have alleged that interactions with language models such as ChatGPT led to teen suicidal behavior and tragic losses, highlighting that commercial chatbots lack effective guardrails and crisis protocols.


Given these concerns, some chatbot programs have instituted restrictions. Character.ai, for instance, recently banned open-ended chat for users under 18. The app now requires age verification and allows parents to opt in to receive notifications.


However, many options exist for teens to still experience open-ended chats with AI, and teens often bypass safety-oriented restrictions online.



            [image: A boy looking down at a phone, with cartoonish chat icons on top of the phone.]
            
              Chatbot safeguards tend to go down as teens converse with them longer.
              Fabio Principe/iStock via Getty Images
            
          

Red flags to watch for


Parents and other trusted adults can be on the lookout for teens’ problematic behaviors, such as:



	Spending increasing amounts of time chatting with AI companions.


	Reducing time and effort in relationships with family, friends, teachers and others.


	Showing distress or irritability when chatbot access is limited.


	Reaching for chatbot interactions rather than human supports in moments of emotional distress or crisis.





These patterns mirror problematic social media use by teens – a trajectory that offers a cautionary lesson. 


Broad acknowledgment of social media’s risk came only after harms became entrenched; in 2023 the U.S. surgeon general warned that social media poses a “profound risk of harm” to youth mental health. 


In our assessment, chatbots pose a comparable risk, and early awareness is crucial.


How parents and trusted adults can help


The most powerful step is straightforward: Talk with teens about their chatbot use. 


Approaching teens with curiosity and nonjudgment is helpful. 


It makes sense to assume a teen is using a chatbot, because this is most likely the case. Rather than a closed-ended question like “Do you talk to chatbots?” which some teens may perceive as judgmental, adults can begin with open-ended questions like “When you use chatbots like ChatGPT, what do you talk about?”  


Additional detail can be gathered from questions like “Has anything ever felt uncomfortable, confusing or surprising?” or “How do you use chatbots or AI companions when you are feeling upset or overwhelmed?”


Many teens can feel relieved that parents are willing to discuss this openly, rather than dismissing or banning it outright. Parents can use what they learn in these conversations to provide guidance.


Setting boundaries for safe use


As families set boundaries around screen time and social media, they can include chatbot use as well. Time limits, particularly late at night when teens may be more emotionally vulnerable, can be helpful. Parents and teens should come to clear agreements about when chatbots should not be used, particularly during moments of crisis or high distress. 


It can be useful to review how to access human supports, such as a trusted friend, a parent, a school counselor or the 988 Suicide & Crisis Lifeline. You can also research alternative emotional-regulation techniques, such as journaling, distraction, grounding and breathing techniques.


Regular check-ins about how chatbot use is going and whether concerns are coming up can keep information flowing and improve safety. The goal isn’t necessarily to eliminate chatbot use but to set thoughtful boundaries that protect connection with real people and reduce the probability of unsafe interactions.



            [image: A middle-aged woman with a serious expression sits on a bed talking with a young boy.]
            
              Parents talking with their kids about chatbot use can help ensure safer interactions.
              Lock Stock/DigitalVision via Getty Images
            
          

Key points for AI literacy


Our clinical guidelines emphasize helping teens understand what chatbots are and aren’t. Parents can reinforce this as well. 


Important topics to discuss with teens include:



	Chatbots don’t “know” people; in interactions, they are predicting responses based on patterns in the chat. Therefore, any sense of understanding, connection or empathy – however convincing – is simulated, not real.


	Chatbots can make mistakes or entirely make things up – called “hallucinations” in the AI field – while showing great confidence in these inaccuracies.


	Chatbots are “tuned” by their creators to be agreeable and they tend to tell people what they want to hear, which can make their outputs less trustworthy or less useful in real-life contexts. 


	Chats with chatbots are not private or privileged, and conversations may be stored, used to train future models, reviewed by humans or surfaced in a data breach. 





Talking openly about these limitations helps teens engage more critically and safely.




Open lines of communication


Research is only beginning to emerge around how AI chatbot interactions specifically affect adolescent mental health, but the emerging concerns are real and important.


While chatbot interactions are increasingly difficult for teens to avoid, supporting teens toward safer use is possible. The time to talk with teens is now, and these conversations can protect their safety and deepen their human connections.


If you or someone you know is in crisis and are based in the U.S., call the 988 Suicide & Crisis Lifeline to speak with a trained listener, or text HELLO to 741741. Both services are free, available 24/7 and confidential. If you are a reader from outside the U.S., please use a helpline like the one above or speak to a healthcare professional.

Phoebe S. Moore has, in the past, received funding from the National Institutes of Health, the Implementation Science and Practice Advances Research Center at UMASS Chan Medical School, the SHINE Initiative, and Stanford University. She has served as a consultant to Human Systems, Inc., d/b/a Matter and Space, a startup that uses AI chatbots as tutors and
wellness facilitators for adult learners.
Megan Kelly receives royalties from New Harbinger Publications for a book on Acceptance and Commitment Therapy. She has received research grants from the U.S. Department of Veterans Affairs, the National Institutes of Health, and the Massachusetts Department of Mental Health. The views expressed in this article are those of the author and do not necessarily reflect the position or policy of any institution or funder.
Yael Dvir does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.
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Wildfire-damaged historic buildings may not be as ruined as they appear, but saving them means acting fast

theconversation.com · Rebecca Napolitano, Associate Professor of Architectural Engineering, Penn State · Giorgia Giardina, Associate Professor of Geo-Monitoring and Data Analytics, Delft University of Technology · Tiago Miguel Ferreira, Assistant Professor in Structural Mechanics and Structures, Universidade de Lisboa 

Fires burned across Spain in summer 2026. Acting quickly to shore up old stone walls when buildings burn can help preserve a region's history. Jose Jordan/AFP via Getty ImagesIn a summer of wildfires severe enough to trigger Spain’s first-ever national emergency for a forest fire, a historic stone structure called the Nevera de Castro stands in a landscape burned bare in the Castellón region. Its walls are blackened by smoke and heat. A local news outlet noted that “a technical inspection will be necessary to know its real state.”


That one sentence names a problem that plays out after every major fire.


When a wildfire reaches historic masonry buildings – stone, brick and block structures that have stood for centuries – the first photographs tell a simple story: Everything is black and looks ruined. But masonry conducts heat so poorly that the damage is often only centimeters deep.



            [image: A photo shows a damaged church fascade with brick showing through.]
            
              Fire damaged the Church of São Domingos in Lisbon in 1959. The outer surface shows black soot and white calcination, but where the plaster has spalled or cracked, the undamaged brick is visible beneath.
              Tiago Miguel Ferreira
            
          

Timber roofs, wood floors and interior framing in historic buildings are extremely vulnerable to fire and can let fire jump building to building, but the load-bearing masonry shell often survives. Preserving even a part of the original structure can dramatically reduce reconstruction costs and retain the historic fabric that gives these places their identity.


But to save these buildings, people have to act quickly.


A masonry wall that has lost its timber roof or floors is now unbraced. Wind alone might bring it down. The stone itself can also start to deteriorate. When limestone is heated to about 1,380 degrees Fahrenheit (750 degrees Celsius), the calcium carbonate, which makes up most of the rock, decomposes, leaving solid calcium oxide and carbon dioxide gas. If rain reaches that surface before it is covered, the calcium oxide can react with the water and expand by as much as 20%, enough to crack the stone from within.


Some types of masonry can start to disintegrate days after a fire if no one has weatherproofed it after the fire. 




Why thick walls don’t fail as you might expect


Masonry conducts heat poorly. In a thick wall exposed to a wildfire, the exposed surface heats up while the cooler interior remains relatively unchanged.


These thermal gradients generate stresses that may crack or spall – chip or flake off – the outer surface, but the heat often does not penetrate deeply enough to compromise the structural core. Research on fire-exposed sandstone structures found a sharp boundary between the heated, red-colored surface and the unaltered stone behind it, with the damaged crust only about an inch (2 to 3 centimeters) deep.



            [image: A domed storage building used to hold snow, compressed into ice for use through summer.]
            
              The Nevera de Castro, a historic stone snow well used to store snow and pack it into ice for villages in the Serra d’Espadà, Castellón, photographed before the fire. The masonry dome and castle ruins on the ridge behind it are now surrounded by charred landscape.
              Jrpuig/Wikimedia Commons, CC BY-SA
            
          

At the Monasterio de San Jerónimo de Guisando, a 14th-century monastery in Ávila, Spain, the whole hillside burned in July 2026, but the monastery reported that the church wall itself acted as a firebreak, stopping the fire’s advance.


The 650-year-old wall did exactly what a thick, noncombustible wall should do.


Clay brick is especially resilient because it was already fired at 1,650 to 1,800 F (900 to 1,000 C) when it was made. A 2025 study tested structural clay units reheated to 1,800 F and found no statistically significant loss of compressive strength – its ability to hold weight. 


The weak link is the mortar between the bricks, not the bricks themselves. Industry fire-rating tables show that a solid brick wall only about 150 millimeters thick can withstand four hours of standard fire exposure. Many historic masonry walls are two to four times that thick.


How engineers evaluate the damage


As architectural engineers, including the director of the Heritage 3D Lab at Penn State, we help communities rescue historic buildings after fires.


Evaluating a burned building starts with color. When concrete or stone turns pink or red, it signals that the stone has been exposed to temperatures above roughly 570 F (300 C) and iron in the material is effectively rusting in the heat. That is the threshold where it begin to lose significant strength. Gray or white means the stone got even hotter, water is cooking out and the material is turning to ash.


But color is only a surface clue.



            [image: Different colors on burned walls of a church show different temperatures of the fire.]
            
              The colors of fire damage are visible on the Church of São Domingos in Lisbon, 67 years after a fire. The vault shows the pink-red tones that signal temperatures above 570 F (300 C). The columns are blackened by soot. Where the outer surface has spalled or chipped away, the undamaged masonry is visible beneath.
              Tiago Miguel Ferreira
            
          

The critical question is how deep the damage goes. Fire damage in a thick wall is almost always one-sided. When researchers tested concrete masonry walls with fire on one face, those walls retained roughly 46% of their compressive strength, enough that they can be stabilized and repaired. When the same walls had fire on both faces, their compressive strength dropped to 14% to 27% of the original.


Engineers can estimate the depth of the damage using methods such as petrographic analysis – cutting thin sections from the wall and examining the microcracking under a microscope.


After the Notre Dame Cathedral fire in Paris in 2019, researchers drilled cores through the limestone vaults and mapped exactly where the heat stopped. The fire was catastrophic, but the heat stopped short of the full depth, even in vaults  – the arched stone ceilings of the cathedral – only about 5 to 6 inches (12 to 15 centimeters) thick.



            [image: Notre Dame cathedral, its wooden spires gone, after the fire.]
            
              Saving Paris’ Notre Dame Cathedral after a 2019 fire to rebuild it required quick work to shore up and weatherproof walls.
              No Limit Pictures/iStock/Getty Images Plus
            
          

Unlike the prolonged heat associated with many structure fires, a wildfire front can pass a building within minutes. Even when flames are intense, the relatively short duration of exposure gives heat little time to penetrate thick masonry walls, assuming interior materials don’t catch fire and continue burning from within.


The outer surface may crack or spall as it expands under rapid heating, while the interior remains comparatively cool, preserving the mechanical properties of the masonry.


The clock is ticking for recovery


The clock is already ticking by the time an assessment can be conducted to determine whether a building can be saved.


The first step to saving it is shoring it up – propping up weakened arches, bracing freestanding walls and weatherproofing exposed surfaces to avoid more damage.


The governing principle in the International Council on Monuments and Sites guidelines for structural restoration of architectural heritage is minimum intervention – do only what is needed to guarantee the safety and durability with the least harm to the historical or cultural value of the property.


Fire-damaged mortar joints are repointed. Spalled or calcined stone faces are cut back to reach sound material and then patched or replaced with stones from the same quarry, where possible.



            [image: A burned wall.]
            
              After a fire damaged parts of the Mosque-Cathedral of Cordoba, Spain, in 2025, workers reinforced the walls, cleaned soot and added a temporary cover to protect it while planning for reconstruction.
              Joaquin Corchero/Europa Press via Getty Images
            
          

After the 1997 fire at Turin, Italy’s Cappella della Sindone, the Chapel of the Holy Shroud, restorers replaced 1,400 marble elements and consolidated 4,050 more. They reopened the original quarry at Frabosa to get stone that would match the 17th-century building materials.


These are not fast processes. The chapel took 21 years to restore. But the window that determines whether restoration will even be possible is measured in weeks and relies on shoring up the masonry and weatherproofing it.


When demolition is (and is not) the answer


Not every fire-damaged building can be saved. 


When flames penetrate the interior of a building and attack its walls from both faces, the fire causes far greater damage to the masonry. Some types of masonry block can disintegrate days after a fire if minerals in the blocks get wet and expand.


But demolition should be a careful decision based on proper assessments. And right now, no country has a postfire assessment protocol for historic buildings comparable to what exists for assessments after earthquakes.


Wildfires determine what burns. People determine what is lost. Until those protocols are developed, the default will often be to treat a standing wall as debris rather than a valuable building block for the future.

Giorgia Giardina receives funding from NWO and EU. 
Rebecca Napolitano and Tiago Miguel Ferreira do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/wildfire-damaged-historic-buildings-may-not-be-as-ruined-as-they-appear-but-saving-them-means-acting-fast-289429
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‘Hello, just circling back!’ Not responding to emails is common across higher education but bad for morale

theconversation.com · Austin Sarat, William Nelson Cromwell Professor of Jurisprudence and Political Science, Amherst College

No one likes sending an email and never receiving a response, but it's not uncommon.  Lightcome/iStock/Getty Images Plus As a challenging academic year drew to a close in May 2026, I sent an email to 12 administrators at the college where I teach, thanking them for their work during the year. Several years ago, when I served as part of the administration, I would have taken special note of such an email.


So, I was a bit taken aback when only a few of those to whom I sent it bothered to acknowledge it.


Around the same time, I emailed a group of 10 colleagues with whom I had been meeting throughout the semester, inviting them to join me in planning fall events. Two responded. Crickets from the other eight.


Shocking? No.


Email is now the default mode of communication in colleges and universities, as well as across most workplaces and other areas of life. Unanswered emails have become as regular a feature of academic life.


There may be good reasons not to acknowledge or respond to an email, such as simply not seeing an email that went into a spam folder. But research shows that not responding to emails can have negative consequences on senders and on the broader college campus climate. Unanswered emails can make people feel ignored or disrespected, or jump to worrying or envisioning worst-case scenarios, such as being on the brink of getting laid off or fired. 


Waiting for a response


For students now entering college, email may seem slow, clunky and old-fashioned, especially compared to texting, which allows for brevity and informality. And students may not understand traditional email etiquette. 


Many faculty take time to talk about email with students or include a list of email do’s and don’ts in their course syllabus. This includes reminders to use standard grammar and be more formal than they would be in a text.


Several colleges and universities have websites dedicated to helping students navigate email communication on their campus. 


One of them, Miami University of Ohio, tells students: “Email etiquette includes using a polite tone, representing yourself professionally, writing clearly, and being timely when sending and replying to emails.”


In my experience, students often do not respond at all, let alone in a timely manner. But I have seen that they still often expect their professors to respond quickly when they initiate an email exchange.


Some students even judge faculty by the speed of their responses. 


Nicholas Tatum, a specialist in instructional communication, and his colleagues found in 2021 that “the quicker an instructor responds to a student e-mail message, the more positively s/he is evaluated in terms of social attractiveness, task attractiveness, competence, character, and caring.”



            [image: A cartoon image shows a person sitting at a desk in front of a computer with white boxes coming out of it.]
            
              College students who are used to texting or messaging on social media apps might not be used to email and the traditional social etiquette that accompanies using it.
              Malte Mueller/fStop via Getty Images
            
          

Not just a student problem


Lapses in email etiquette are not limited to exchanges between faculty and students. 


Researchers at Canada’s University of Waterloo found in 2019 that putting off responding to an email, in general, “is extremely common.”


Another survey from 2019 shows that almost two-thirds of respondents said they ignore emails. 


As I have seen firsthand, faculty and staff are often no better at attending to their inboxes when communicating with one another.


As one of the staff members with whom I worked when I was in the college  administration once noted, unanswered emails from faculty impeded their work and signaled a lack of respect for them and their work.


For faculty and staff, a new email from a peer may signal a new demand or expectation. Simply not responding is one way to avoid or put off having to deal with what may be an unwelcome request.


College and university administrators, meanwhile, are asked every day via email to say yes or no to dozens of requests for all manner of things, not all of which can take immediate priority. 


During my own time as a college administrator, I would not leave the office until I had responded to all that day’s email correspondents. It was exhausting and often vexing. 


And my volume of emails was nothing compared to that of people higher up in the chain of command.


Reducing ‘digital snubbery’


Cal Newport, a computer science professor at Georgetown University, wrote about higher education’s unanswered email problem in a larger context in his 2021 book “A World Without Email.” 


He observed that, wherever it is used, email has become a real source of “human misery.” It encourages a “frenetic approach to professional collaboration” that “generates messages faster than you can keep up.” You also have an “awareness that the missives in your in-box are piling up ever thicker” when you are not focused on your inbox. 


Anyone who has spent any time on a college campus knows what Newport is talking about.


To illustrate the problem of what he calls “digital snubbery” in higher education, professor Adam Grant offers an imagining of a face-to-face interaction on a college campus. 


“‘I’m really sorry I didn’t say hi, make eye contact, or acknowledge your presence in any way when you waved to me in the hallway the other day. It’s nothing personal. I just have too many people trying to greet me these days, and I can’t respond to everyone,’” he wrote. 


“That sounds ridiculous, right?” Grant asks. “You would never snub a colleague trying to strike up a conversation. Yet when you ignore a personal email, that’s exactly what you’ve done: digital snubbery.”


A task universities can manage


With all the problems plaguing higher education, including schools losing funding to closing altogether, unanswered emails hardly seem the most important. But while many problems in higher education can’t be solved by colleges themselves, they have it in their power to tackle this one.


As the new academic year begins, I think colleges and universities could focus on eliminating unnecessary emails and, just as they do with students, they can make answering emails part of their culture.


Not much is required.


A simple “Thanks” or “I’ll get back to you in a few days” usually does the job. It shows respect for the sender and contributes to a culture in which no one is left to wonder whether they are not important enough to merit a reply.

Austin Sarat does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.


Original: https://theconversation.com/hello-just-circling-back-not-responding-to-emails-is-common-across-higher-education-but-bad-for-morale-289540
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