Drug target could block brain inflammation linked to Alzheimer’s and Parkinson’s
Scientists have found a way to dramatically reduce inflammation in human brain tissue using a drug-targetable receptor linked to Alzheimer’s, Parkinson’s, brain injury, and more.
Date: October 7, 2026
Source: University of Birmingham
Summary: Blocking a receptor called P2X7 significantly reduced inflammation in human brain tissue, revealing a potential new treatment strategy for neurological and psychiatric disorders. The discovery could help researchers repurpose existing drugs for conditions including traumatic brain injury, Alzheimer’s, Parkinson’s, depression, and schizophrenia.
Article: View on ScienceDaily
Researchers have found a potential way to switch off damaging inflammation in the human brain by blocking the P2X7 receptor. Credit: AI/ScienceDaily.com
Scientists may have found a new way to reduce harmful inflammation in the brain by targeting a receptor that can already be blocked with existing drugs.
The research, published in Brain and led by Professor Nicholas Barnes at the University of Birmingham, identifies the P2X7 receptor as an important driver of neuroinflammation. When researchers blocked this receptor, inflammation in human brain tissue was significantly reduced.
The findings could eventually have implications for a wide range of neurological and psychiatric conditions in which inflammation is thought to play a role. These include traumatic brain injury (TBI), Alzheimer's disease, Parkinson's disease, depression, and psychosis.
Blocking a Key Driver of Brain Inflammation
To investigate the receptor, the researchers used live cultures of human brain cells along with slices of brain tissue collected during neurosurgery. They focused on the P2X7 receptor, which helps trigger inflammatory signaling.
The team found that P2X7 receptors promote the release of cytokines, proteins that help regulate inflammatory responses. When the researchers used a specific antagonist to block the receptor, the inflammatory response in human brain tissue dropped significantly.
Professor Nicholas Barnes from the College of Medicine and Health at the University of Birmingham and corresponding author of the paper said: "This exciting discovery marks a major step toward repurposing existing therapeutics to combat neuroinflammation at its source. The identification of this receptor could have far-reaching implications for some of the most debilitating and widespread brain disorders such as Alzheimer's Disease, Parkinson's and Multiple Sclerosis, or inflammation-linked psychiatric conditions like schizophrenia and depression."
Studying the Brain's Immune Cells
A major part of the work involved microglia, immune cells that help coordinate the brain's response to injury and inflammation.
To study how these cells react to inflammatory signals, the researchers developed a method for converting a type of white blood cell into microglia. This process mirrors a cellular transformation that has recently been identified as occurring naturally in the brain during human aging.
The team started with human peripheral monocytes collected from blood samples and converted them into microglia-like cells. These cells provided a way to examine how human microglia may respond to inflammatory signals.
When the researchers applied the P2X7 receptor antagonist, they were able to interfere with signals released by microglia as the cells became damaged and died.
Professor Barnes said: "Studying human microglia has long been a major challenge: once removed from their native brain environment, they rapidly lose their defining characteristics, likely due to the absence of critical regulatory signals. Our approach involved the use of monocyte-derived microglia which provide a powerful, scalable, and virtually unlimited platform for studying human microglial biology with unprecedented precision."
From Lab Models to Human Brain Tissue
After identifying the response in the lab grown microglia-like cells, the researchers tested whether the same findings could be reproduced in human brain tissue obtained through neurosurgical procedures.
The successful results in human tissue strengthen the case for further investigation and could eventually lead to clinical trials in people with neurodegenerative diseases or traumatic brain injury.
Professor Barnes said: "Having identified the response in the human monocyte-derived microglia, this provided the impetus to translate these findings with human brain obtained following neurosurgical procedures. This successful translation means the next stage for this research is the development of clinical trials in patients with neurodegenerative conditions and patients with TBI where there are no effective pharmacological treatments to reduce the neuroinflammation and arising damage."
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What happens in the brain when cannabis makes you anxious?
Scientists have pinpointed brain cells that may explain why cannabis can suddenly turn a calm experience into intense anxiety.
Date: October 6, 2026
Source: Northwestern University
Summary: Cannabinoids may intensify anxiety by removing a natural brake on specific neurons in the brain’s fear center, particularly during stressful situations. In mice, shutting down those neurons sharply reduced cannabinoid-related anxious behavior.
Article: View on ScienceDaily
Cannabinoid drugs such as THC may trigger anxiety by activating a small group of neurons in the brain’s fear center, especially when stress is already present. Credit: Shutterstock
Northwestern scientists have identified, for the first time, a specific group of neurons -- cells in the brain -- that appear to contribute to anxiety caused by cannabinoid drugs, particularly when those drugs are combined with stressful conditions. Cannabinoids are a category of substances that includes THC, the main psychoactive ingredient in cannabis.
To investigate how cannabinoids influence fear and anxiety, researchers exposed mice to a threatening smell derived from fox urine. Before encountering the odor, the animals were given either a placebo or a synthetic cannabinoid drug.
Mice that received the cannabinoid froze more frequently and spent less time exploring the predator scent. Researchers traced these anxiety related behaviors to increased activity in a small population of brain cells known as somatostatin neurons. These neurons are located in the central amygdala, an area of the brain involved in processing fear and stress.
When the researchers genetically silenced the somatostatin neurons, the mice that received the cannabinoid became less likely to avoid the predator odor. The result suggested that these cells play an important role in producing the anxious response.
"The results of this study could explain why a good trip can turn bad pretty quickly if people consume too much cannabis or the situation they are in turns stressful or scary," said study senior author Dr. Sachin Patel, chair of psychiatry and behavioral sciences at Northwestern University Feinberg School of Medicine.
The study was published on Oct. 2 in Nature Communications.
Tracking the Brain During a Threat
Patel and his colleagues gave mice several different doses of the synthetic cannabinoid and measured their reactions to the predator odor. The researchers recorded how much time the animals spent near the scent and whether they responded by freezing or fleeing.
At the same time, the team monitored activity inside the brain by implanting a small microscope into the mice's brain.
Researchers also studied brain tissue to determine how cannabinoids changed communication between neurons. Their experiments showed that the drug weakened a natural brain mechanism that normally acts as a "brake" on somatostatin neurons. With that restraint reduced, the neurons became more active.
"Higher doses of cannabinoids and environmental stress worked together to synergistically release the 'brake' on the central amygdala, which in turn drove excessive anxiety," Patel explained.
Why Cannabis and Anxiety Matter
Cannabis use in the U.S. has steadily increased in recent years. At the same time, emergency department visits involving adverse effects from the drug have also risen.
Previous studies have found an association between cannabis use and a higher long term risk of anxiety. Anxiety and mood disorders are also on the rise globally.
"Understanding how cannabis affects brain function to generate its psychoactive effects could ultimately reveal new ways to counteract negative consequences should they arise in some people," Patel said.
The researchers believe the findings may also have relevance beyond cannabis related side effects. Patel said the same neurons could potentially represent a broader target for understanding or reducing anxiety.
"Suppressing the activity of somatostatin neurons in the central amygdala could represent a final pathway for reducing anxiety symptoms, not just in the context of cannabis side effects," he explained.
Other Northwestern co-authors are Farhana Yasmin, Saptarnab Naskar, Danyal Zaidi, Isaac Kandil, Michelle Kwon and Dr. Luis Rosas-Vidal.
The study is titled, "Cannabinoid Modulation of Central Amygdala Population Dynamics During Threat Investigation." It was supported by the National Institutes of Health (grants MH100785 and K08 MH126166) and the Brain & Behavior Research Foundation's Young Investigator Awards.
Story Source:
Materials provided by Northwestern University. Note: Content may be edited for style and length.
Journal Reference:
Cite This Page:
Northwestern University. (2026, October 6). What happens in the brain when cannabis makes you anxious?. ScienceDaily. Retrieved October 9, 2026 from https://www.sciencedaily.com/releases/2026/10/261003234021.htm
This “golden tree” coral was too strange for any known family
Date: October 8, 2026
Source: Pensoft Publishers
Summary: A brilliant yellow coral discovered off Costa Rica proved so unusual that scientists had to create an entirely new family to classify it. The meter-tall colonies rise from seafloors covered in brittle stars, inspiring the Tolkien-inspired name Laurinque elenya, or “golden tree of the stars.” Advanced genetic analysis revealed that the coral belongs to a previously unknown evolutionary lineage.
Article: View on ScienceDaily
In situ colony of Laurinque elenya gen. et sp. nov. in Las Gemelas II, taken during the 2023 expedition. Credit: ROV SuBastian
Scientists surveying underwater mountains off Costa Rica have identified a remarkable new coral that is unlike any known coral family. Its genetic makeup and physical features were so distinctive that researchers created an entirely new family to classify it. The bright yellow coral, which has a branching, tree-like appearance, was discovered between 360 and 529 meters below the Pacific Ocean's surface. The findings are reported in the open-access journal ZooKeys.
Some colonies grow more than a meter tall. Researchers collected specimens using the remotely operated vehicle SuBastian during expeditions in 2019 and 2023 aboard the research vessels Falkor and Falkor (too), which are operated by the Schmidt Ocean Institute. The expeditions explored seamounts near Isla del Coco and along Costa Rica's Pacific margin.
A Golden Coral Among Fields of Stars
The coral was especially abundant on rocky outcrops where brittle stars covered nearly every available surface. Against this shimmering backdrop, the bright yellow branches appeared to rise from the seafloor like glowing trees surrounded by stars.
That unusual scene helped inspire the scientific name. The new genus, Laurinque, is derived from "Laurinquë," which means "golden tree" in Quenya, the Elvish language created by J.R.R. Tolkien for The Lord of the Rings and The Silmarillion. Researchers selected the name because of the coral's vivid yellow color and tree-like shape.
Its species name, elenya, means "stellar" or "of the stars" in Quenya. The name refers to the dense populations of brittle stars surrounding the coral colonies. Together, the genus and species names reflect what the researchers described as an almost mystical elvish landscape on the deep ocean floor.
DNA Reveals a New Coral Family
Determining where the coral fit on the evolutionary family tree proved far more complicated than expected. Scientists initially sequenced three genes commonly used to identify and classify corals. Instead of pointing toward the same group, each gene suggested a different and unrelated family.
Because those results were unusually inconsistent, the researchers used phylogenomics, a method that compares hundreds of genes at the same time. The broader genetic analysis finally clarified the coral's evolutionary position.
The results showed that the species does not belong to any previously recognized coral family. It represents a distinct evolutionary lineage that is most closely related to Eunicellidae, but its genetics and anatomy differ enough to justify the creation of a new family called Laurinqueidae. Researchers also established the new genus Laurinque specifically for the species.
Dr. Odalisca Breedy of the Universidad de Costa Rica (lead researcher on the study) said:
"I saw the octocoral garden for the first time in 2019 and I was impressed by the beauty of the landscape, which inspired, later the elvish name of the taxa. I thought the species could belong to a known family and genera, but after the preliminar morphological analysis I realised that it was something very different that I could not match with the known taxa.
"In 2023 we collected more samples and thanks to the exhaustive molecular analyses made by my colleagues, Cathy McFadden, Catalina Murillo and Andrea Quattrini, we were able to determine the taxonomic placement of the stunning species, in one of the most enigmatic sites."
Costa Rica's Deep Sea Still Holds Surprises
Dr. Breedy led the research with an international team of collaborators. The Schmidt Ocean Institute supported the expeditions, along with a National Geographic Society research grant.
The find joins a growing number of previously undocumented species discovered on Costa Rica's seamounts. It also highlights how much of the deep ocean remains poorly explored, even though it covers roughly two-thirds of Earth's surface.
Coral gardens like this one are considered vulnerable marine ecosystems. Their complex three-dimensional structures provide habitat for many other forms of deep-sea life, making them important centers of biodiversity in environments that scientists are only beginning to understand.
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Earth’s center is moving, and NASA just measured it
Date: October 7, 2026
Source: NASA
Summary: Earth’s center of mass is constantly on the move, shifting by a few millimeters as enormous amounts of water, ice, and even air migrate around the planet with the seasons. NASA scientists have developed a more precise way to track these tiny swings using laser-ranging satellites, GPS data, and measurements of how water and ice deform Earth’s crust.
Article: View on ScienceDaily
Water sloshing between the land and oceans shifts Earth’s center of mass relative to its geometric center. NASA scientists have developed a new technique using ultraprecise satellite tracking to estimate the displacement to within fractions of inches. Credit: NASA’s Scientific Visualization Studio
Earth's center of mass does not stay perfectly still. As water, ice, and air move around the planet with the seasons, they redistribute enough weight to push the center of mass back and forth by fractions of an inch relative to Earth's geometric center.
NASA scientists carefully track this subtle motion because Earth's center of mass serves as an essential reference point for satellite navigation and measurements of surface elevation.
Researchers led by NASA's Jet Propulsion Laboratory in Southern California have now developed a method designed to measure these seasonal shifts with exceptional precision. Their technique and results are described in a new study published in Geophysical Journal International.
The research shows how major seasonal changes, including melting snow, moving ocean water, and dense winter air, redistribute enormous amounts of mass across Earth's surface.
Earth's Center Is Constantly Moving
Scientists have spent decades developing methods to define and locate Earth's center of mass using observations from space. The challenge is that the center does not remain in one fixed location.
If Earth behaved like a completely solid blue marble, its center of mass would line up with its geometric center. Instead, the planet responds to the shifting weight of water, ice, and the atmosphere. As those materials move, Earth's center of mass circles around its geometric center by as much as several millimeters.
Determining the exact size of that movement has proven difficult. The two most recent international estimates, produced in 2017 and 2023, differ by 0.27 inches (7 millimeters), roughly equivalent to the height of three nickels stacked together. That disagreement is nearly as large as the movement scientists are attempting to measure.
To narrow that uncertainty, JPL geoscientist Donald Argus led the development of a new approach that relies on extremely precise satellite tracking.
Gravity causes satellites to orbit around Earth's center of mass. As that center shifts, scientists can detect minute changes in the distances between orbiting satellites and tracking stations on the ground.
Satellites Help Pinpoint Earth's Center
Scientists have long used satellites to determine the location of Earth's center of mass. Two dense metal satellites launched in 1976 and 1992 were built specifically for that purpose.
The Laser Geodynamics Satellites (LAGEOS 1 and 2) resemble 900-pound (408-kilogram) disco balls covered with reflective prisms. Ground stations spread across more than 20 countries fire lasers at the satellites and precisely measure the returning signals.
One challenge with this method is that the laser tracking stations are not evenly distributed around the globe.
The new approach addresses that limitation in two ways. Researchers combine the laser measurements with GPS tracking and orbital information from several satellites in low Earth orbit, giving them a wider range of objects to follow. They also account for how the changing weight of water and ice bends Earth's crust, which means the ground stations themselves move slightly as the surface beneath them shifts.
Argus developed the technique with scientists from JPL's satellite orbit determination team, the University of Nevada, University of Montana, and the Helmholtz Centre for Geosciences in Germany.
"We're now estimating the size of the movement of Earth's mass center back and forth each year to be about half of what we believed it to be eight years ago," said Argus. "Our findings suggest that the mass of Earth's water and air moving between the hemispheres is smaller than previously thought."
Although the distances involved are tiny, their importance extends far beyond the laboratory.
Felix Landerer, one of the study's coauthors at JPL, noted that "while these movements might appear tiny, our modern world relies on extremely accurate positioning measurements. By unraveling and understanding the mechanisms that change reference systems, we can build better reference systems that ultimately benefit mapping and navigation -- from global shipping logistics to precision agriculture."
Snow, Rain, and Oceans Shift Earth's Balance
The researchers followed the seasonal movement of Earth's center of mass and traced it to three major sources: the oceans, the atmosphere, and continental water (made up of land ice, snow, lake and river water, soil moisture, and groundwater).
The effects change throughout the year as water and air accumulate in different parts of the world.
Snow across North America and Eurasia reaches its greatest accumulation in March. That added mass shifts Earth's center of mass about 3 millimeters toward the North Pole.
In April, the Amazon River basin reaches its seasonal maximum for rainwater, holding about 2,400 gigatons. That enormous concentration of water pulls Earth's center of mass 2.2 millimeters toward South America.
Another contribution arrives later in the year. Monsoon water in Southeast Asia peaks at 600 gigatons in November, six months after the Amazon maximum, and adds a smaller amount to the annual movement.
The Pacific Ocean Has an Outsized Influence
Ocean water also plays a major role in the seasonal shift.
From August through October, meltwater and rainfall add mass to the oceans, pushing Earth's center of mass toward the South Pacific Ocean.
Because the Pacific is so vast, changes in its mass can outweigh gains or losses in other ocean basins. Even so, seasonal changes in the Mediterranean, Red, North, Baltic, and Barents seas each make smaller contributions to the movement of Earth's center.
The atmosphere adds another layer to the cycle.
Researchers used a model created by the European Centre for Medium-Range Weather Forecasts to estimate how seasonal atmospheric changes alter Earth's center of mass. Their analysis found that cold and dense winter air shifts the balance toward Arabia, Asia, and northern Africa around Dec. 21 each year. Around June 21, the corresponding effect occurs over South America and South Africa.
GRACE Satellites Confirm the Mass Changes
The mass estimates produced by the new analysis agree with observations from the Gravity Recovery and Climate Experiment Follow-On (GRACE-FO) mission.
Launched in 2018, GRACE-FO consists of two satellites that measure monthly changes in Earth's gravitational field. Much of that changing gravity is caused by water moving above and below the planet's surface.
The satellites travel together in an extremely precise formation. When the leading spacecraft passes over a region containing extra mass, such as a river basin swollen with water, the stronger gravitational pull changes the distance between the two satellites by a tiny but detectable amount.
GRACE-FO is a partnership between NASA and the German Research Centre for Geosciences (GFZ).
Scientists are already preparing the next generation of these measurements. The GRACE-Continuity (GRACE-C) mission is targeting a launch in late 2028 and is intended to continue the nearly 25 year GRACE series record of tracking how water and mass move around Earth.
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Animals may have evolved 200 million years earlier than we thought
Date: October 6, 2026
Source: University of Oxford
Summary: New research suggests animals could have evolved as early as 800 to 700 million years ago, roughly 200 million years earlier than some previous estimates. If so, the first animals may have lived before or during Snowball Earth, leaving behind little trace because their soft bodies were rarely preserved.
Article: View on ScienceDaily
Ediacaran sea floor, Namibia, Southwest Africa - 543 million years ago. Credit: Museum of Natural History, University of Oxford / Mighty Fossils
New research suggests animals may have evolved up to 200 million years before they first appear clearly in the fossil record, challenging a key assumption scientists have used to estimate when animal life began.
A study led by the University of Oxford suggests the earliest animals may have existed hundreds of millions of years before the first unmistakable animal fossils appear. The findings, published Oct. 2 in Science Advances, indicate that animals could have originated deep in the Neoproterozoic Era, possibly before some of the most severe ice ages in Earth's history.
The research could reshape scientists' understanding of a major evolutionary puzzle. Animals seem to appear relatively abruptly in the fossil record shortly before the Cambrian Period (539 to 487 million years ago), even though other lines of evidence have long suggested their evolutionary story began much earlier.
At the center of the new study is a question about how researchers have used ancient fossil deposits to place a maximum age on the origin of animals.
Rethinking a key fossil assumption
One important site is the Weng'an Biota in China, a roughly 590 million year old fossil deposit preserved in rocks of Ediacaran age. The site contains microscopic organisms preserved in exceptional detail, but none can be definitively identified as animals.
Because of this absence, scientists have previously argued that animals likely evolved after the Weng'an Biota formed. The reasoning was that if animals had already existed at the time, such an unusually well-preserved fossil deposit should have captured evidence of them.
The new research calls that assumption into question.
Mongolia fossils offer a crucial test
The international team, which included scientists from the University of California Berkeley, ETH Zürich, and Yale University, conducted an extensive study of exceptionally preserved microfossils from the Kheseen Biota in Mongolia.
The Kheseen Biota is more than 40 million years younger than Weng'an, although the two fossil assemblages share some species. Importantly, animals are already known from other locations around the world by the time the Kheseen Biota formed, including sites in Namibia and South China.
Researchers examined more than 140 samples, including material collected from previously undocumented locations, using scanning electron microscopy. Their analysis revealed exquisitely preserved new microfossil species, including acritarchs (tiny spherical organisms with spines and branching projections), along with embryo-like fossils containing internal cells.
Despite the remarkable preservation, none of the fossils can confidently be identified as an animal.
Senior author Associate Professor Ross Anderson (Museum of Natural History, Oxford University) said: "The Kheseen Biota breaks the argument that the exceptional microfossils of Weng'an mean we would have seen animal fossils in the assemblage had they existed at the time. The Kheseen microfossils are just as well-preserved, yet animals continue to be absent - despite the fact we know at that point they existed."
This suggests animals may have occupied environments different from those represented in the Kheseen deposits, or that the chemical conditions responsible for fossilization there were not suitable for preserving animal remains.
A potentially hidden history of animal life
Because animals were already present when the Kheseen Biota formed but still do not appear in its fossil record, the researchers argue that the absence of animals from Weng'an cannot automatically be taken as proof that animals had not yet evolved 590 million years ago.
Instead, the team examined much older fossil deposits dating from about 850 to 730 million years ago. These included the Svanbergfjellet Formation (Norway), Bitter Springs Group (Australia) and Chuar Group (Arizona, USA) -- all fossil rich deposits considered capable of preserving animals, although no confirmed animal fossils have yet been found in them.
These sites have previously been used to define maximum possible ages for the origin of animal life.
Using those older geological constraints, the researchers carried out molecular clock analysis. This technique compares genetic differences among living species and combines them with fossil dates and estimated rates of evolutionary change to calculate when common ancestors may have lived.
When the researchers used these older deposits rather than the younger Ediacaran Weng'an site as constraints, the estimated origin of animals moved backward by about 200 million years. The new range places the possible emergence of animals between 800 and 700 million years ago.
Clues from ancient chemical fossils
Other evidence already hints that animals could have a much deeper evolutionary history than their body fossils indicate.
Chemical fossils, also known as biomarkers, preserved in ancient rocks contain evidence consistent with sponges living at least 650 million years ago. That would place them tens of millions of years before the oldest definitive macroscopic animal fossils.
The earliest animals would likely have been small and soft-bodied. Without shells, bones or other hard structures, they would have been far less likely to survive the fossilization process than many later animals.
Their chances of being preserved would also have depended heavily on where they lived and on a rare combination of chemical conditions after death.
Did animals exist before Snowball Earth?
If animals originated between 800 and 700 million years ago, the timing raises an extraordinary possibility. Animal life may already have existed before Earth entered some of the most extreme ice ages in its history, or animals may even have emerged during that harsh period.
The Cryogenian Period began around 720 million years ago, when massive glaciers expanded across the planet during episodes commonly called Snowball Earth.
The new findings reopen questions about whether the environmental conditions associated with Snowball Earth influenced the origin and early evolution of animal life.
First author, PhD student Orin Lole Durbin (University of Oxford undergraduate at the time of the study, now at Virginia Tech) said: "Pre-Ediacaran animal body fossils still elude us, and this analysis does not prove that animals existed 800 million years ago. However, our new fossil evidence from Mongolia undermines one of the main arguments for restricting animal origins to the Ediacaran interval. Meanwhile, our molecular-clock analyses show how much further back their evolutionary history could extend."
Searching for the earliest animals
The researchers say future studies should examine fossil deposits from a wider range of locations, environments, and preservation conditions in the search for evidence of early animals.
That search should also combine every available line of evidence, including animal body fossils, traces of animal activity, and chemical biomarkers.
Professor Anderson added: "Until that evidence becomes available, the precise birth date of the animal kingdom remains uncertain."
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Scientists found Homo erectus 200,000 years earlier than expected
Date: October 8, 2026
Source: La Trobe University
Summary: New fossils from South Africa are reshaping the story of early human evolution. Researchers have described 18 hominin fossils from Drimolen Cave, including an adult Homo erectus skull fragment dated to about 2 million years ago, supporting evidence that the species appeared in southern Africa roughly 200,000 years earlier than long thought. The finds also reveal that Paranthropus robustus, which lived alongside Homo erectus, was gradually evolving even larger teeth and stronger chewing muscles as the climate changed.
Article: View on ScienceDaily
A 2-million-year-old fossil pushes Homo erectus deeper into the past while revealing how a rival human relative was evolving alongside it. Credit: Shutterstock
Archaeologists from La Trobe University have described 18 newly published hominin fossils from South Africa, including a second skull fragment belonging to Homo erectus. The discovery adds stronger evidence that the species was present in southern Africa 2.0 million years ago, about 200,000 years earlier than traditionally believed.
The fossil collection also includes remains of P. robustus. Those specimens suggest the species was undergoing gradual evolutionary changes as it adapted to shifting environmental and climatic conditions.
Fossils From South Africa's Cradle of Humankind
The fossils come from Drimolen Main Quarry in South Africa's 'Cradle of Humankind,' one of the world's richest sites for remains of ancient human relatives. Although the quarry was discovered in 1992 and excavated through 2019, many of the fossils recovered there had never been formally described and remained largely unknown to science.
Researchers from La Trobe, working with colleagues in South Africa and the United States, have now analyzed and described another 18 fossils from the site. The remains have been assigned to Homo erectus and P. robustus.
In research published in Annals of Human Biology, the team reports the first known adult Homo erectus fossil from Drimolen. The specimen is about 2 million years old, making it roughly 200,000 years older than adult Homo erectus fossils discovered elsewhere, including specimens from Dmanisi in Georgia that date to about 1.8 million years ago.
"Homo erectus is the first species of hominin that researchers broadly agree fits within our own genus Homo and is likely directly ancestral to us. Drimolen preserves evidence for the first appearance of this species 2 million years ago; however, the original fossil, DNH 134, belonged to a child aged between two and four, and there was uncertainty about what the adult version may have looked like," lead researcher Dr. Jesse Martin said.
"This paper publishes a new adult fossil attributed to Homo erectus, DNH 127, providing further confirmation that this species first appeared in southern Africa 2 million years ago."
Two Human Relatives Took Different Evolutionary Paths
The newly described fossils also provide evidence that P. robustus changed over time. Between about 2 million and 1.8 million years ago, the species developed larger teeth and more powerful chewing muscles.
According to Dr. Martin, the contrast with Homo erectus is striking. While Homo erectus was developing a larger brain and smaller molar teeth, possibly as a result of eating more meat, P. robustus retained a brain only slightly larger than that of chimpanzees. At the same time, it evolved enormous molars suited to grinding and crushing tough, hard foods, functioning much like a mortar and pestle.
"These two human species shared the same landscape and are both preserved in Drimolen cave. While we know that Homo erectus and the lineage leading to us was ultimately the successful one, 2 million years ago P. robustus outnumbered Homo erectus at Drimolen by more than 10 to one. During this time period, it was our ancestors that looked like the outside long-odds chance to survive," Dr. Martin said.
Fossils Reveal Evolution in Action
The Drimolen fossils also help researchers compare P. robustus populations separated by about 200,000 years.
"This paper confirms that the P. robustus fossils from the 2-million-year-old Drimolen Cave are slightly but importantly different from the P. Robustus fossils at the 1.8-million-year-old Swartkrans cave.
"During this 200,000-year period, P. robustus teeth became even larger, and so did the muscles associated with chewing. Hominin fossils are so rare that generally the differences between them are huge, and researchers are left to make educated guesses regarding what existed in the missing parts of the fossil record.
"However, the large number of fossils from Drimolen, some of which are published in this paper, allow an unprecedented insight into the micro-evolutionary changes that shaped human ancestors.
Dr. Martin said researchers had already recognized that the Drimolen population of P. robustus was distinctive enough to receive a separate subspecies designation, P. Robustus ukusa. The newly described fossils provide additional support for that formal classification.
The research involved scientists from the Palaeoscience Labs, Department of Archaeology and History, La Trobe University, Palaeo-Research Institute, University of Johannesburg, Evolutionary Studies Institute, University of the Witwatersrand, and Department of Anthropology, Washington University.
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Nearly 30,000 people tested quit-smoking methods. One stood out
Nicotine e-cigarettes are more effective in helping people quit smoking than many conventional methods such as nicotine gums and patches and quitting with behavioral support or no support at all, an updated Cochrane review finds
Date: October 8, 2026
Source: Cochrane
Summary: Nicotine e-cigarettes appear to help more smokers quit than patches, gum, and several other common approaches, according to a major review of 80 clinical trials. Researchers say regulated vaping products are not risk-free, but may be a significantly less harmful alternative for people who would otherwise continue smoking.
Article: View on ScienceDaily
A major review finds nicotine e-cigarettes may help more people quit smoking than patches, gum, or behavioral support alone. Credit: Shutterstock
An updated Cochrane review has found that nicotine e-cigarettes may help more people stop smoking than several commonly used approaches, including nicotine gum, nicotine patches, behavioral support, or trying to quit without assistance.
Smoking remains the world's leading cause of preventable disease and death. According to the World Health Organization (WHO), it is responsible for more than seven million deaths each year, including 1.6 million deaths among non-smokers exposed to second-hand smoke.
The findings come from a living systematic review, meaning researchers continually update the analysis as new evidence becomes available. The latest version included 80 randomized controlled trials involving 29,861 participants, with nine new trials added in this update.
Nicotine Vapes Outperform Patches and Gum
The researchers found high-certainty evidence that nicotine e-cigarettes produced higher quit rates than nicotine replacement therapy (NRT), such as patches and gum. For every 100 people, nicotine e-cigarettes resulted in about 4 additional people successfully quitting.
Nicotine e-cigarettes also performed better than non-nicotine cigarettes, leading to about 2 additional quitters per 100 people.
People given e-cigarettes also had higher quit rates than those who received no support or behavioral support (such as individual counseling and group programs). However, the researchers had less confidence in this comparison because of potential bias in how some of the studies were designed.
"We have very strong evidence that regulated nicotine e-cigarettes are substantially less harmful than smoking," says Dr. Jamie Hartmann-Boyce, senior author of the review from the University of Massachusetts Amherst. "Based on the consistency of the findings here, it's clear that they are a proven and viable option for people wishing to quit traditional cigarettes. This update includes 9 new trials and our main conclusions haven't changed."
What the Evidence Says About Vaping Risks
Researchers found no evidence that using e-cigarettes to quit smoking increased the risk of serious harm, although they emphasize that longer-term research is still needed.
The conclusions apply specifically to regulated, nicotine-containing e-cigarettes. Illicit products and e-cigarettes containing other substances, such as THC, may present different risks.
"It's worth highlighting that our review looks at regulated e-cigarettes containing nicotine, but many of those available on the market do not meet these standards," says Dr. Hartmann-Boyce. "Unlicensed e-cigarettes are potentially dangerous, with issues including unstable batteries and harmful chemicals. Anyone looking to use e-cigarettes to quit smoking should only purchase devices that have been tested and approved by their country's regulatory body. Lists of regulated devices are available from the FDA in the US and MHRA in the UK."
Major health organizations and agencies, including the WHO, continue to warn that e-cigarettes expose users to nicotine and other chemicals that can be harmful. Health officials have also raised concerns that e-cigarette use among children and young people can lead to nicotine addiction and later use of tobacco products.
A Step Away From Cigarettes, Not a Risk-Free Endpoint
The researchers stress that e-cigarettes may not be the best quitting method for everyone. People who want to stop smoking are encouraged to speak with stop-smoking support services or their clinicians about the most appropriate approach.
Vaping still carries health risks. However, the authors say those risks are much smaller than the dangers associated with continuing to smoke cigarettes.
Dr. Nicola Lindson, lead author of the review based at the University of Oxford, reflects that: "Quitting smoking is hard, and a lot of people who smoke will have tried many times to quit smoking and been unsuccessful. For that reason, it is important that there are a number of different options available to help somebody quit, which could encourage them to keep trying. Although nicotine vapes are unlikely to be completely risk-free, they are less harmful than smoking, and that is the most important comparison to make for people who are still smoking tobacco."
Dr. Hartmann-Boyce views switching to e-cigarettes as a possible stage in the process of moving away from smoking, rather than necessarily the final destination.
"For somebody who is already addicted to nicotine through cigarettes, having a safer alternative like an e-cigarette is something worth considering, especially when other quit aids have proven unsuccessful. We are currently working on a review of interventions to help people quit vaping, which could be the next step along for people looking to transition to a lower-harm product before quitting nicotine altogether."
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Only one workout helped older adults lose fat and keep muscle
Date: October 9, 2026
Source: University of the Sunshine Coast
Summary: A six-month study suggests that high-intensity interval training (HIIT) may offer older adults a powerful advantage: losing body fat while keeping their muscle. Unlike moderate-intensity workouts, which led to a small loss of lean muscle, HIIT preserved it while also improving body composition around the waist.
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Research suggests HIIT may help older adults burn fat without losing the muscle they need to stay strong as they age. Credit: Shutterstock
Losing body fat is one thing. Losing fat while keeping the muscle that helps you stay strong and active is another, especially as you get older. Research suggests that one particular type of exercise may have an advantage when it comes to achieving both goals.
High-intensity interval training (HIIT), which involves alternating short bursts of demanding exercise with easier recovery periods, may be especially helpful for older adults who want to reduce fat without sacrificing lean muscle.
In a study published in Maturitas, researchers from the University of the Sunshine Coast compared three different exercise intensities. Although participants across the groups experienced modest fat loss, HIIT stood out for its ability to reduce fat while maintaining lean tissue.
"We found that high, medium and low intensity exercises all led to modest fat loss but only HIIT retained lean muscle," said lead author and exercise physiologist Dr. Grace Rose of the University of the Sunshine Coast.
The results highlight an important distinction in healthy aging: losing weight is not necessarily the same as improving body composition.
Six Months of Exercise Revealed a Key Difference
The Australian research team investigated how workout intensity affects body composition, meaning the proportions of fat, muscle and other tissues that make up the body.
A total of 123 healthy older adults from the Greater Brisbane region participated in the trial. Their average age was 72, and their average body mass index was approximately 26kg/m2, which the researchers described as normal for adults over 65.
Participants completed three supervised gym sessions each week for six months. Each session lasted 45 minutes, and participants were assigned to high-intensity intervals, moderate-intensity exercise, or a low-intensity comparison group.
To track changes, researchers measured body composition at the beginning of the study, after three months, and again at six months. They used a specialized scanning technique that estimates fat and lean tissue throughout the body.
The findings revealed that exercise intensity made a difference.
Both high- and moderate-intensity training significantly reduced fat mass, with larger improvements than those seen in the low-intensity group. However, the two more demanding approaches differed in their effects on lean tissue.
"While moderate training reduced fat mass, it also caused a small decline in lean muscle," Rose said.
Participants performing HIIT, meanwhile, reduced fat without experiencing the same decline in lean mass.
This could be particularly valuable later in life, when maintaining muscle becomes increasingly important for physical independence. Strong muscles help people climb stairs, get out of chairs, maintain balance, and carry out everyday activities.
One important distinction is that the scans measured lean tissue rather than muscle strength directly. Lean mass includes muscle but also other tissues and water, so changes in these measurements do not necessarily translate into equivalent changes in strength.
High-Intensity Exercise Also Reduced Abdominal Fat
The researchers found another potentially important benefit involving fat stored around the middle of the body.
"Both high and moderate intensities improved the composition of weight carried around the middle. Further analysis is needed of the low intensity results."
The original study found improvements in visceral adipose tissue among both the high and moderate intensity groups.
Visceral fat is different from the fat that sits directly beneath the skin. It accumulates deeper in the abdomen, surrounding internal organs such as the liver and intestines.
Excessive amounts of this fat have been linked to insulin resistance, cardiovascular disease, and other metabolic problems.
According to Rose, these findings matter because body composition can influence the development and progression of chronic diseases as people age.
While body weight and body mass index provide useful general information, they do not reveal how much fat or muscle a person carries, or where that fat is stored.
Someone who loses fat while maintaining muscle may experience a more favorable change in body composition than someone who loses a similar amount of weight along with valuable lean tissue.
Still, the original researchers emphasized that the improvements were relatively small. They cautioned that the differences were not clearly clinically meaningful when compared with lower intensity exercise, particularly after accounting for measurement uncertainty.
Why HIIT May Help Aging Muscles Stay Strong
One possible explanation for HIIT's advantage lies in the way it challenges the body.
Rather than exercising at the same pace throughout a workout, HIIT repeatedly pushes the cardiovascular system and working muscles through periods of intense effort, followed by easier activity.
University of the Sunshine Coast Associate Professor of Physiology and study co-author Mia Schaumberg explained how the training worked.
"High-intensity training in this study involved repeated short bursts, or intervals, of very hard exercise -- where breathing is heavy and conversation is difficult -- alternated with easier recovery periods.
"HIIT likely works better because it puts more stress on the muscles, giving the body a stronger signal to keep muscle tissue rather than lose it."
This explanation is consistent with the idea that muscles adapt to the demands placed on them. When exercise provides a sufficiently challenging stimulus, the body has more reason to maintain the tissues needed to perform that activity.
Muscle preservation is especially important because aging is often accompanied by a gradual decline in muscle mass and strength. In more advanced cases, this can contribute to sarcopenia, a condition characterized by reduced muscle strength and quantity that can interfere with mobility and independence.
Schaumberg said the original research could help people make more informed decisions about exercise and healthy aging.
When the university publicized the findings in early 2026, she also highlighted their relevance to people setting fitness goals.
"With the festive season now behind most of us and New Year's resolutions in full swing, this research can help inform people's plans for healthy aging in 2026," she said.
The research involved collaborators from UniSC's Healthy Ageing Research Cluster and The University of Queensland.
More Recent Studies Reveal Additional Benefits of HIIT
Research published in 2026 has provided further insight into how HIIT affects older adults, although it also suggests that intense workouts are not necessarily superior in every situation.
One 2026 study, published in Medicine & Science in Sports & Exercise, investigated whether older adults could benefit from completing HIIT at home with remote supervision.
The study involved 20 adults aged 61 to 74 who exercised using a specialized machine that let them work their arms and legs without bearing their body weight.
After eight weeks of training, participants had lost an average of approximately 1.4 kilograms, or about 3 pounds, of fat mass. Their aerobic fitness also improved substantially.
Participants completed 96 percent of their scheduled workouts, and the researchers reported no exercise-related adverse events.
Although the trial was small, its findings suggest that appropriately supervised HIIT programs may offer benefits outside a conventional gym.
Another 2026 randomized trial, published in The Journals of Gerontology, Series A: Biological Sciences and Medical Sciences, compared HIIT with continuous moderate-intensity exercise in older adults living with HIV.
In that study, participants completed 16 weeks of exercise, with both groups also performing resistance training.
Unlike the original Australian study, both exercise groups experienced reductions in fat and increases in lean mass. The researchers found no statistically significant difference between the two groups in those body composition changes.
These results suggest that workout intensity is not the only factor that matters. Resistance training, which challenges muscles through weights or other forms of resistance, may also help preserve or increase lean tissue.
The populations and training programs differed, so the findings should not be treated as a direct contradiction of the Australian results.
Is HIIT Really the Best Exercise for Older Adults?
A broader scientific review published in the Journal of Clinical Medicine in August 2026 offers additional perspective.
Researchers examined 25 reports involving approximately 2,818 participants to assess how HIIT and other forms of interval training affect older adults.
The most consistent benefits involved cardiovascular fitness, including improvements in the body's ability to use oxygen during exercise.
Some studies also reported improvements in physical function and metabolic health. However, the review did not establish that HIIT was consistently better than moderate-intensity exercise.
The researchers noted that differences between exercise programs, participant characteristics, and study methods made it difficult to identify a single optimal training approach.
Taken together, the findings suggest that HIIT can be a useful tool for healthy aging, but it is not the only way to improve fitness or protect muscle.
For adults over 65, the Centers for Disease Control and Prevention recommends a combination of aerobic exercise, muscle strengthening activities, and exercises that improve balance.
Higher intensity workouts may be appropriate for some older adults, but people who are inactive or have medical conditions may benefit from gradually building up their fitness and seeking guidance before beginning a demanding program.
The central message from the Australian study remains compelling: what happens to muscle during fat loss may be just as important as the amount of weight someone loses.
HIIT showed promise because it helped participants reduce body fat while maintaining lean tissue. Combined with newer findings, the research reinforces the value of exercise programs that support not just a lower number on the scale, but also the strength, fitness, and physical function needed for healthy aging.
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Scientists warn a popular vitamin D supplement may have a hidden downside
Date: October 8, 2026
Source: University of Surrey
Summary: Not all vitamin D supplements are created equal, and new research suggests that one popular form may have an unexpected downside. Scientists found that taking vitamin D2 can actually lower the body's levels of vitamin D3, the form naturally produced by sunlight and more effective at boosting overall vitamin D. Previous studies also suggest that vitamin D3 may provide stronger immune protection against viruses and bacteria.
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New research reveals that vitamin D2 supplements may unexpectedly lower vitamin D3 levels, suggesting that not all vitamin D supplements are equally beneficial. Credit: Shutterstock
A common vitamin D supplement may have an unexpected effect inside the body. Research published in 2025 found that taking vitamin D2 can reduce levels of vitamin D3, the form humans naturally make when skin is exposed to sunlight.
That distinction matters because vitamin D2 and vitamin D3 are often treated as interchangeable sources of the same nutrient. Both can increase overall vitamin D status, but a growing body of evidence indicates that D3 is generally more effective at raising and maintaining the main form of vitamin D measured in the blood. Current guidance from the U.S. National Institutes of Health reflects that evidence, noting that D3 tends to raise vitamin D levels more and keep them elevated for longer than D2.
Vitamin D is essential for helping the body absorb calcium and maintain healthy bones. It also plays roles in muscle, nerve, and immune function. In the UK, people are advised to consider taking 10 micrograms (µg) of vitamin D each day during the darker months, when sunlight is generally too weak for the skin to make enough of the vitamin.
Vitamin D2 and D3 Are Not Quite the Same
Vitamin D supplements generally contain one of two forms. Vitamin D2, also called ergocalciferol, is commonly produced from fungi or yeast exposed to ultraviolet light. Vitamin D3, or cholecalciferol, is the same form produced in human skin after exposure to ultraviolet B radiation from sunlight.
Traditionally, vitamin D3 in supplements has often come from lanolin obtained from sheep's wool. However, animal-free D3 made from sources such as lichen is also available, an important consideration for people following vegan or plant-based diets.
Once vitamin D enters the body, it goes through several processing steps. The liver converts it into 25-hydroxyvitamin D, the form doctors commonly measure in blood tests to estimate a person's vitamin D status. Vitamin D2 produces 25-hydroxyvitamin D2, while vitamin D3 produces 25-hydroxyvitamin D3.
It is this D3-derived form that researchers found could fall after people took vitamin D2.
Vitamin D2 Was Linked to a Drop in Vitamin D3
The 2025 study, published in Nutrition Reviews by researchers from the University of Surrey, John Innes Centre and Quadram Institute Bioscience, brought together evidence from randomized controlled trials to examine this effect more closely.
Researchers reviewed 20 studies, with 11 providing data suitable for the main meta-analysis. Compared with people who did not receive vitamin D2, those taking D2 had significantly lower concentrations of 25-hydroxyvitamin D3. Depending on how the results were analyzed, the average reduction was roughly 9 to 18 nanomoles per liter.
Importantly, that does not mean vitamin D2 simply removes vitamin D from the body or that taking it is necessarily harmful. Vitamin D2 itself raises 25-hydroxyvitamin D2 and can contribute to total vitamin D status. Instead, the surprising finding is that increasing one form appears to coincide with a reduction in the other.
Emily Brown, PhD Research Fellow and Lead Researcher of the study from the University of Surrey's Nutrition, Exercise, Chronobiology & Sleep Discipline, said:
"Vitamin D supplements are important, especially between October and March, when our bodies cannot make vitamin D from sunlight in the UK. However, we discovered that vitamin D2 supplements can actually decrease levels of vitamin D3 in the body, which is a previously unknown effect of taking these supplements. This study suggests that subject to personal considerations, vitamin D3 supplements may be more beneficial for most individuals over vitamin D2."
Why Would Vitamin D2 Lower Vitamin D3?
Scientists do not yet have a definitive explanation.
One possibility involves the body's mechanisms for regulating vitamin D. When concentrations of vitamin D metabolites rise, the body may accelerate the breakdown and removal of these compounds to keep levels under control. Researchers have proposed that increasing vitamin D2 could therefore increase the disposal of existing 25-hydroxyvitamin D3.
Earlier experiments have also suggested that the relationship may work in both directions, with D3 supplementation sometimes reducing D2-derived metabolites. Exactly how important this balancing effect is for health remains unresolved.
Professor Cathie Martin, Group Leader at the John Innes Centre, said:
"This meta-analysis highlights the importance of ensuring plant-based vitamin D3 is accessible in the UK."
That goal has become increasingly practical because plant-based and animal-free sources of vitamin D3 are now available, including D3 derived from lichen.
D3 May Affect the Immune System Differently
The findings also fit with earlier work suggesting that D2 and D3 may not have identical effects beyond their ability to raise vitamin D levels.
A study published in Frontiers in Immunology and led by Professor Colin Smith from the University of Surrey examined how supplementation affected gene activity in the blood. The researchers found substantial differences between the responses to D2 and D3, including changes involving the immune system. In particular, vitamin D3 appeared to stimulate activity associated with type I interferon signaling, while vitamin D2 did not.
Type I interferons are signaling proteins that help alert cells when an infection is developing and form an important part of the body's early defenses against viruses and other pathogens.
Professor Colin Smith said:
"We have shown that vitamin D3, but not vitamin D2, appears to stimulate the type I interferon signaling system in the body -- a key part of the immune system that provides a first line of defense against bacteria and viruses. Thus, a healthy vitamin D3 status may help prevent viruses and bacteria from gaining a foothold in the body."
The immune findings are intriguing, but they should not be interpreted as proof that taking D3 will prevent a particular infection. Changes in gene activity and immune signaling do not necessarily translate directly into fewer illnesses, and larger clinical studies are needed to establish what the differences mean for everyday health.
Newer Evidence Adds an Important Caveat
Research published since the 2025 analysis makes the picture more nuanced.
A separate 2026 systematic review and meta-analysis examined 26 randomized trials involving vitamin D2. It found that D2 supplementation significantly reduced parathyroid hormone levels and produced a small increase in blood calcium, demonstrating that D2 continues to have meaningful biological effects even though it may reduce circulating D3.
That finding is important because the reduction in D3 should not be confused with evidence that D2 is ineffective. Current NIH information continues to state that both D2 and D3 can increase overall blood levels of vitamin D. The difference is that the accumulated evidence favors D3 for producing a larger increase and maintaining that increase for longer.
This is also consistent with previous meta-analyses comparing the two forms directly. One analysis of 24 studies found D3 was more effective than D2 at improving overall vitamin D status, while another focused on frequent dosing reached a similar conclusion.
Scientists Still Need to Know What the Difference Means
The central unanswered question is not whether D2 can reduce circulating D3. The randomized trial evidence strongly suggests that it can. What remains uncertain is whether that reduction produces meaningful differences in health outcomes.
Researchers say additional studies are needed to determine how D2 and D3 are metabolized, whether their effects on immune function meaningfully differ, and whether D3 should become the preferred form for routine supplementation when there is no individual reason to use D2.
Professor Martin Warren, Chief Scientific Officer at the Quadram Institute, said:
"Vitamin D deficiency represents a significant public health concern, especially during the winter months with significant deficiency across the UK population. This collaborative research effort aligns well with the Quadram Institute's mission to deliver healthier lives through food innovation to enhance the nutrient density of the food we eat. Tackling this with the most effective form of vitamin D supplementation or fortification is of the utmost importance to the health of the nation."
For now, the evidence increasingly suggests that the label on a vitamin D supplement matters. D2 and D3 can both contribute to vitamin D status, but they are not necessarily metabolically interchangeable, and D3 appears to have an advantage when the goal is raising and sustaining vitamin D levels. What scientists still need to establish is whether those biochemical differences translate into important differences in long-term health.
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Bacteria turn a virus’ own weapon against it
Date: October 9, 2026
Source: University of Utah Health
Summary: Researchers have uncovered a new way bacteria detect viral attacks: a virus-produced enzyme cuts a bacterial sensor protein, triggering a self-destructing immune response. The discovery could lead to more effective phage therapies against antibiotic-resistant bacteria and provide insight into ancient immune mechanisms shared with humans.
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Bacteriophage (red) infecting and killing E.coli (blue) over three stages. Credit: Illustration by David S. Goodsell, RCSB Protein Data Bank and Scripps Research. doi: 10.2210/rcsb_pdb/goodsell-gallery-048
Scientists searching for new ways to treat bacterial infections are increasingly turning to viruses known as bacteriophages (phages). These viruses specifically target bacteria, allowing them to kill harmful microbes without damaging human cells. They can also attack bacteria that have developed resistance to antibiotics.
Phage therapy, however, faces a major obstacle. Bacteria are not defenseless against viruses. They have evolved their own immune systems, and understanding those defenses could help scientists develop therapeutic phages that are better able to overcome them.
New research has now identified an important way bacteria recognize a viral attack. Scientists found that a viral enzyme cuts a crucial sensor molecule inside the bacterial cell. That damage serves as an alarm, activating an immune response. The discovery could ultimately help researchers develop more effective phage therapies capable of avoiding bacterial immune defenses.
"This is one of the most common forms of bacterial immunity, so when we finally figured it out, it was a total eureka moment," says Sam Hobbs, PhD, assistant professor of biochemistry at University of Utah Health and the first author on a paper describing the research.
The results are published in Science.
Bacteria's Last Resort Against Viruses
The study focused on a bacterial immune system called CBASS. When activated, CBASS can trigger an extreme "last resort" response in which an infected bacterium kills itself before the invading virus has a chance to spread to nearby cells.
Because activating this defense is fatal to the bacterium, the system must be able to recognize a genuine viral threat with great precision.
Hobbs and his colleagues found that this detection process relies on something the virus itself needs. Certain phages produce an enzyme that becomes the signal that alerts the bacterium to the attack.
"Certain kinds of phages have a protein called a protease, which degrades other proteins," he explains. "We found that the protease from the phage actually acts directly on the host protein, and that is the signal that turns on the whole signaling pathway."
A Viral Enzyme Sets Off the Alarm
This form of virus detection is notably different from related antiviral immune systems. Some of those pathways recognize viral genetic material directly. In CBASS, the trigger instead comes from the activity of a viral protein acting on a protein belonging to the bacterial host.
"This is a totally new mechanism for how these host proteins are activated," Hobbs says. "I never would have guessed that this was the way it was going to work."
The finding not only sheds light on how bacteria defend themselves from phages, but could also have implications for understanding immunity in humans.
CBASS is related to an immune pathway found in people, suggesting that aspects of this antiviral defense have survived across an enormous span of evolutionary history. The connection indicates that the pathway dates back at least to the common ancestor shared by bacteria and humans.
An Ancient Immune System With Human Connections
Bacteria also give researchers a useful experimental system for investigating fundamental questions about immunity. Their rapid life cycles allow scientists to study immune processes quickly, then test what they learn in biological models that are more closely related to humans.
"The fact that these systems are conserved between bacteria and humans suggests that they've been maintained in these different organisms for that entire evolutionary trajectory," Hobbs says. "The cells are telling us that this is a really important pathway because they've maintained it for billions of years. It's incredibly fascinating, and it's a cool window into what's important in maintaining the ability to fight viruses."
This research is published in Science as "Phage proteases activate CBASS antiphage immunity."
This work was supported by the Pew Biomedical Scholars program, the Burroughs Wellcome Fund, the G. Harold and Leila Y. Mathers Foundation, the Cancer Research Institute (CRI3996), the Parker Institute for Cancer Immunotherapy, the Massachusetts Consortium on Pathogen Readiness, and the National Institute of General Medical Sciences of the National Institutes of Health (1DP2GM146250-01). Content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health.
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Taking antibiotics? Sugar may be making the damage worse
Date: October 7, 2026
Source: NYU Langone Health / NYU Grossman School of Medicine
Summary: Eating more sugar while taking antibiotics was linked to greater disruption of the gut microbiome and increased growth of potentially harmful bacteria. Researchers say temporarily cutting back on sweets during and after antibiotic treatment could be a simple way to reduce this damage, though clinical trials are still needed.
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Sugar may make antibiotics significantly tougher on the gut microbiome, potentially giving harmful bacteria an extra opportunity to take over. Credit: Shutterstock
Eating more sugar while taking antibiotics may intensify the disruption those drugs cause to beneficial gut bacteria, according to new research.
The study focused on the intestinal microbiome, the vast community of bacteria that has evolved alongside humans and helps with digestion, immune function, and other essential processes. Antibiotics are among the most commonly prescribed medicines worldwide, but they can kill beneficial bacteria as well as harmful ones. In some cases, that disruption allows potentially dangerous species to gain an advantage.
A diverse microbiome is generally better able to resist the expansion of harmful pathogens. Antibiotic treatment can reduce that diversity, leaving the gut ecosystem more vulnerable to disease, according to the researchers.
Sugar Linked to Greater Microbiome Damage
Researchers from NYU Langone Health, City of Hope, and Memorial Sloan Kettering closely monitored 9,419 meals consumed by 173 hospitalized cancer patients and tracked changes in their gut microbiomes.
For every additional 100 grams of sugar eaten during the 48 hours before treatment, the researchers observed an additional 21% decline in alpha diversity, a measure of the variety of beneficial bacterial species found in the gut.
The findings, published online Sept. 30 in the journal Nature, also showed that sugary diets combined with antibiotic treatment were associated with increases in Enterococcus faecium among patients. This bacterial species has been linked to infections that can be difficult to treat.
Mouse experiments produced a similar result. Animals exposed to the antibiotic biapenem while consuming dietary sucrose experienced a 16.3-fold increase in the gut Enterococcus population by day 3 of the study. By day 6, the bacterial burden was 33.4-fold higher.
"As we are learning how collateral damage of antibiotics to the microbiome are linked with long-term health problems, it's important to identify factors that limit these unintended health risks," said the study's co-senior author Jonas Schluter, PhD, assistant professor in the Department of Microbiology at NYU Langone. "Our study, which used more than 9,000 recorded meals, suggests that modifying diet during and after antibiotics, specifically by reducing sweets intake, could help with that."
Why Researchers Studied Blood Cancer Patients
The team focused on people with blood cancers because these patients frequently receive antibiotics and their food intake can be monitored closely during hospitalization. Researchers recorded what patients ate at every meal and collected microbiome samples each day.
That combination of detailed diet records and daily biological sampling made the project one of the largest and most detailed studies of its kind to date.
"The microbiome is emerging as an important factor in cancer care," said co-senior study author Marcel van den Brink, MD, PhD, chief physician executive at City of Hope. "For patients undergoing intensive treatments such as bone marrow transplantation, the healthy diversity of the gut microbiome can have important implications for outcomes. Studies like this help us better understand how everyday factors, including diet, may affect a delicate balance that influences how patients respond to treatment, recover, and experience side effects."
Patients with blood cancers who receive stem cell transplants are often hospitalized for several weeks while undergoing chemotherapy and antibiotic treatment. During that period, both their diets and their gut microbiomes can change dramatically.
In these patients, potentially harmful species such as Enterococcus faecium can flourish after much of the surrounding microbial ecosystem has been "destroyed."
Gut Microbiome Damage and Cancer Outcomes
"Especially in blood cancer patients, microbiome injury is associated with worse outcomes, including higher overall mortality and infections," said Jonathan Peled, co-senior author on the study and associate director of the Center for Hematological Malignancies at Memorial Sloan Kettering Cancer Center. "An important next step will be to design clinical trials to test whether short-term dietary changes can improve clinical outcomes in patients."
The researchers say dietary sugar may magnify the microbiome disruption caused by antibiotics because potentially harmful bacteria that survive treatment may be able to use those sugars to expand.
"The new work identifies dietary sugars as an amplifier of antibiotic-induced microbiome disruption, probably because the potentially harmful bacteria that survive the antibiotics are benefiting from the dietary sugars that they can use to expand," said study second author William Jogia, a PhD student in Dr. Schluter's lab in the Institute for Systems Genetics. "While the findings suggest that reducing simple sugars may limit microbiome injury, whether sugar directly supports Enterococcus, weakens competing bacteria, or acts through another mechanism in patients remains to be seen."
The findings therefore suggest that cutting back on simple sugars during and after antibiotic treatment could potentially reduce microbiome damage. However, the researchers emphasize that more work is needed to determine exactly how sugar produces the effect and whether dietary changes will improve outcomes in patients.
Study Authors and Collaborators
Along with Drs. Schluter and Jogia, study authors from the Schluter lab at the Department of Microbiology and Institute for Systems Genetics at NYU Langone Health were Caichen Duan, Chenzhen Zhang, Fanny Matheis, and Alexis Sullivan.
Authors from the Adult Bone Marrow Transplantation Service in the Department of Medicine at Memorial Sloan Kettering Cancer Center were co-senior author Jonathan Peled, co-first authors Anqi Dai and Annamaria Ballweg, along with Madhumitha Rangesa, Peter Adintori, Mirae Baichoo, Nicholas Waters, Abrielle Swartz, Sukanya Sahu, Brianna Gipson, Sandeep Raj, Zoe Pierce, Kenton Wu, Justin Neuberger, Adam Warren, Marissa Lubin Buchan, Ana Gradissimo, Luigi Amoretti, Annelie Clurman, Daniel Brereton, Paul Giardina, Miguel-Angel Perales, and Sergio Giralt. Also authors from Memorial Sloan Kettering Cancer Center were Teng Fei in the Department of Epidemiology and Biostatistics, Oriana Miltiadous in the Department of Pediatrics, Tatanisha Peets in Food and Nutrition Services, and Marina Burgos da Silva in the Human Oncology & Pathogenesis Program.
Other authors were Tyler Funnell, Natalie Smith, John Slingerland, Antonio Gomes, and Robert Jenq in the Department of Hematology and Hematopoietic Cell Transplantation at City of Hope National Medical Center in Los Angeles; Eiko Hayase in the Departments of Genomic Medicine and Stem Cell Transplantation Cellular Therapy in the Division of Cancer Medicine at University of Texas MD Anderson Cancer Center; Corrado Zuanelli Brambilla in the Hematology Unit, Department of Cellular Therapy, Hematology and Laboratory Medicine at Azienda Ospedaliera Universitaria Senese in Siena, Italy; Abigail Johnson in the Division of Epidemiology and Community Health in the School of Public Health at the University of Minnesota, Minneapolis; Dan Knights in Department of Computer Science and Engineering at the University of Minnesota; and Kate Markey in the Translational Science and Therapeutics Division at Fred Hutchinson Cancer Center in Seattle.
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Scientists tested 5 natural compounds on cancer cells. One stood out
Curcumin and berberine disrupted cancer cell energy production and stopped many fibrosarcoma cells from dividing.
Date: October 8, 2026
Source: Wroclaw Medical University
Summary: Five natural compounds, including curcumin and berberine, were tested for their effects on cancer cells and healthy muscle cells. All disrupted cancer cell energy production and pushed many of the cells into a non-dividing state, with curcumin producing the strongest overall effect. Curcumin also showed a relatively favorable safety profile, while some other compounds caused more toxicity.
Article: View on ScienceDaily
Curcumin stood out in lab tests for hitting cancer cells hard while showing a comparatively favorable safety profile. Credit: Shutterstock
Curcumin, berberine, and several other plant-derived substances have drawn attention from scientists because of their potential anti-inflammatory and anticancer effects. New research from Wroclaw Medical University and the University of Wroclaw suggests, however, that these compounds can behave very differently. A substance that appears powerful against cancer cells may not necessarily have the best safety profile.
The researchers examined five compounds: curcumin, berberine, biochanin A, cucurbitacin E, and CAPE (caffeic acid phenethyl ester), a component of propolis. They compared how each one affected fibrosarcoma cells and healthy muscle cells.
How Natural Compounds Affect a Key Cellular Pathway
A major focus of the study was the NF-κB signaling pathway, which helps regulate inflammation, metabolism, cell survival, and cellular aging.
"NF-κB acts like a central control switch that integrates cellular stress signals and determines whether a cell activates inflammatory pathways, fights for survival or changes its metabolism," explains Prof. Julita Kulbacka from the Department of Molecular and Cellular Biology at Wroclaw Medical University.
In cancer cells, unusually high NF-κB activity can help cells survive and adjust to stressful conditions. But the pathway also plays an important role in healthy cells. That means an ideal strategy would not eliminate NF-κB activity altogether, but instead influence it in a more controlled and selective way.
Cancer Cells Were More Vulnerable to Energy Loss
The five compounds also interfered with mitochondrial function, making it harder for cells to generate energy.
The effect was especially pronounced in fibrosarcoma cells. Their ATP levels fell by approximately 83-92%, while healthy muscle cells experienced decreases of around 23-73%. The difference suggests that cancer cells may be particularly vulnerable when their energy metabolism is disrupted.
The compounds also changed mitophagy, the process cells use to remove damaged mitochondria.
"Berberine, cucurbitacin E and CAPE enhanced PINK1/PARKIN-dependent mitophagy in fibrosarcoma cells. Combined with the marked reduction in ATP levels, this indicates not a protective response but an overwhelmed adaptive mechanism leading to cellular senescence and death," says Prof. Julita Kulbacka.
Natural Compounds Pushed Cancer Cells Into Senescence
All five compounds triggered signs of cellular senescence in fibrosarcoma cells. Senescent cells remain alive, but they permanently lose the ability to continue dividing.
Curcumin produced the strongest effect. The share of senescent cancer cells rose from approximately 16.5% to more than 75%. Each of the other compounds also pushed the percentage above 66%.
Healthy muscle cells generally responded less strongly, indicating that the compounds showed some degree of selectivity toward cancer cells.
Curcumin Offered the Best Overall Balance
Cell viability tests showed that curcumin and CAPE were the most selective against fibrosarcoma cells. Curcumin stood out because it combined strong anticancer activity and induction of cellular senescence with a comparatively favorable safety profile.
"Our findings show that these natural compounds can selectively place a greater metabolic burden on cancer cells than on healthy cells by disrupting mitochondrial function and energy metabolism. Among the compounds tested, curcumin demonstrated the most balanced profile," emphasizes Prof. Julita Kulbacka.
Berberine was also well tolerated. However, researchers say its effects on mitochondria in healthy muscle cells still need to be studied in greater detail.
Anticancer Activity Is Only Part of the Picture
To get an early look at safety beyond isolated cells, the researchers also tested the compounds in greater wax moth (Galleria mellonella) larvae.
Curcumin and berberine were the best tolerated. CAPE and cucurbitacin E were associated with higher mortality, while biochanin A was the most toxic of the five compounds.
The results underscore an important point in drug development. A compound can be highly active against cancer cells and still be a poor candidate if it causes too much harm elsewhere in the organism.
These Compounds Are Not Cancer Treatments Yet
The findings do not show that curcumin, berberine, or the other compounds can currently be used to treat sarcomas. The experiments relied on animal cell lines and a relatively simple invertebrate toxicity model.
"Our findings come from laboratory experiments and preliminary tests in wax moth larvae. The next step is to evaluate these compounds in more advanced in vivo models and to better understand their mechanisms of action, optimal dosing and delivery methods," notes Prof. Kulbacka.
Even so, the work helps narrow down which natural compounds may deserve closer study. It also shows why potential anticancer agents should be judged not only by how effectively they affect cancer cells, but also by how they influence healthy tissues and the organism as a whole.
Did you know?
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FDA-approved epilepsy drug may help reverse osteoarthritis damage
Date: October 8, 2026
Source: Yale School of Medicine
Summary: Researchers at Yale have identified a promising new approach to osteoarthritis that could do more than simply ease pain. The epilepsy drug lacosamide appears to block a protein involved in both pain signaling and cartilage destruction, helping damaged joints shift back toward repair in preclinical studies.
Article: View on ScienceDaily
An epilepsy drug delivered in a smart gel may offer osteoarthritis relief while also helping damaged cartilage repair itself. Credit: Shutterstock
For millions of people with osteoarthritis, pain and stiffness can make everyday activities increasingly difficult. Common treatments, including over-the-counter medications and steroid injections, may reduce symptoms for a time, but they do not prevent the underlying joint damage from progressing.
New research from Yale suggests a different approach. In a study published in Bioactive Materials, scientists found that the medication lacosamide can serve two purposes in osteoarthritis, reducing joint pain while also reversing cartilage damage. The effects were particularly strong when the drug was delivered directly into the joint using a specialized hydrogel.
Why osteoarthritis damages cartilage
Osteoarthritis is often called a condition caused by wear and tear, but that description leaves out much of the biology involved.
Within a healthy joint, cells known as chondrocytes help maintain cartilage by continuously balancing the creation of new tissue with the removal of old material. Osteoarthritis disrupts that balance. Cartilage begins to break down faster than it can be replaced, eventually allowing bones to rub against one another. As the disease advances, some patients may ultimately require joint reconstruction procedures such as a total knee replacement.
"There is a major unmet need in osteoarthritis," says the study's principal investigator and Charles W. Ohse Professor of Orthopaedics & Rehabilitation, Chuan-Ju Liu, PhD. "We need therapies that don't just mask pain but actually change how the disease progresses."
At present, no medicine approved by the U.S. Food and Drug Administration can both stop osteoarthritis pain and prevent the structural breakdown of cartilage. The work led by Liu suggests that it may be possible to address both problems with a single therapeutic strategy.
The researchers repurposed an existing medication and paired it with an advanced gel designed to keep the drug inside the joint. The approach could potentially preserve joint tissue while delivering sustained pain relief without relying on addictive opioids.
A protein linked to pain and cartilage loss
The research focuses on Nav1.7, a protein that functions as a sodium channel. These channels act as microscopic gates in cell membranes and play an important role in electrical signaling.
Nav1.7 was long thought to operate primarily in specialized nerve cells that transmit pain signals to the brain. More recent work from Liu and his team, however, revealed that the protein is also highly active in chondrocytes, the cells responsible for maintaining cartilage.
Nav1.7 is relatively quiet in healthy joints. In osteoarthritis, however, its activity increases substantially. The researchers found that this heightened activity can intensify pain signaling while also pushing chondrocytes toward breaking down the cartilage they would normally help preserve.
That makes Nav1.7 an unusual therapeutic target because it appears to influence both the sensation of pain and the physical deterioration of joint tissue.
"When Nav1.7 becomes dysregulated, it contributes to both joint degeneration and pain," Liu says. "Our findings suggest that Nav1.7 is a dual-acting target. By blocking this single protein, we can potentially quiet the pain nerves and tell the cartilage cells to not only stop breaking down but start repairing as well."
Epilepsy drug shows potential for cartilage repair
Instead of creating an entirely new medication, Liu's team tested drugs that already inhibit sodium channels. Among them, lacosamide produced strong biological effects at considerably lower concentrations and offered a better safety profile than older drugs in the same class.
Lacosamide is already used as a treatment for epilepsy, but the researchers found that its effects on cartilage depended heavily on the dose.
More was not necessarily better. At an ideal low concentration, lacosamide encouraged cells to produce proteins involved in building cartilage while also suppressing processes that break tissue down. When the concentration was either too high or too low, those benefits began to fade.
"This tells us the system is finely tuned," Liu notes. "There is an optimal range where the drug helps restore balance without overcorrecting. What stood out was not just its effectiveness, but how little of a dose was needed."
Further investigation revealed that lacosamide also changes the way cells communicate. The drug stimulated the release of two beneficial signaling proteins, HSP70 and midkine.
HSP70 helps cells respond to stress and supports tissue repair, while midkine helps regulate inflammation and protect joint tissue from degeneration. Together, the proteins appear to create conditions that are more favorable for maintaining cartilage.
"These proteins create a supportive environment for cartilage maintenance," Liu explains. "They allow the effects of the drug to extend beyond individual cells and influence the entire tissue."
Smart hydrogel keeps the drug inside the joint
Oral treatment with lacosamide was effective in preclinical testing, but drugs taken by mouth circulate throughout the body, increasing the potential for unwanted effects elsewhere.
The researchers therefore investigated intra-articular injection, which allows the medication to be placed directly inside the affected joint.
There was still a significant problem to overcome. "The knee joint, which is also the most common location for osteoarthritis, naturally acts like a leaky bucket," Liu says. "The body's drainage system can clear out liquids injected into the knee within hours."
To keep the medication in place longer, the team created a specialized hydrogel made from Collagen II. The material responds to temperature. It remains liquid while inside a cool syringe, then becomes a firm, jelly-like material after reaching body temperature.
Once inside the joint, the gel acts as a storage site for lacosamide, keeping the medication concentrated in the affected area while gradually releasing it over several weeks.
"The hydrogel acts as a local reservoir," Liu says. "It holds the drug in place in the location it is needed most and releases it slowly over time. It transforms a daily pill into a long-lasting, local treatment that stays active for a month or longer."
In the same preclinical studies, one injection of the lacosamide-containing gel every four weeks prevented cartilage loss more effectively than taking an oral dose every day.
Existing drug could speed clinical testing
One important advantage of lacosamide is that the medication is already approved for use in people. That could make it possible to move toward clinical studies in osteoarthritis patients more quickly than would be possible with a completely new drug.
Lacosamide has also been tested in humans with certain nerve-related pain conditions caused by Nav1.7 mutations. Those results give the researchers greater confidence that the effects seen in laboratory studies could eventually translate into meaningful pain relief for patients.
The work also reflects a broader direction in medicine that combines drugs with advanced biomaterials to control exactly where and how treatments are delivered. If the approach proves successful in people, it could eventually reduce the number of procedures patients need, limit unwanted side effects, and provide longer-lasting protection against structural joint damage.
"We are not just developing a treatment," Liu concludes. "We are developing a system that allows the medicine to work more effectively where it matters most. Our goal is to move beyond symptom control and towards true disease modification. This effort brings us closer to that reality."
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Not all trans fats are bad, major review finds
Date: October 7, 2026
Source: University of Reading
Summary: A large analysis of 22 studies found that the trans fats naturally present in dairy foods such as milk, butter, yogurt, and cheese do not appear to raise the risk of heart disease or type 2 diabetes. Unlike industrial trans fats from partially hydrogenated oils, dairy trans fats showed no meaningful harmful effects on blood fats in controlled trials and were not linked to higher rates of heart disease, stroke, cardiovascular death, or diabetes in long-term studies.
Article: View on ScienceDaily
A major review finds that the natural trans fats in milk, butter, yogurt, and cheese do not appear to carry the same health risks as industrial trans fats. Credit: Shutterstock
A new study suggests that the trans fats naturally present in dairy foods, including milk, butter, and cheese, do not increase the risk of heart disease or type 2 diabetes.
Researchers reviewed evidence from 22 studies involving thousands of participants in Europe, Canada and the United States. Their findings indicate that naturally occurring dairy trans fats act differently in the body from industrial trans fats. While industrial trans fats are strongly associated with heart disease, the naturally occurring forms found in dairy did not appear to carry the same risk.
The first-of-its-kind research, published in the journal Nutrition Research, could also help consumers better understand the distinction between different types of trans fats and provide greater clarity around labeling policies that may contribute to confusion.
Professor Ian Givens, one of the lead authors from the University of Reading, said: "People hear the words 'trans fats' and assume the worst, but the trans fats in your morning milk, yogurt, butter or cheese are not the same as the ones from industrial partially hydrogenated fats. This research should give people reassurance that dairy, eaten as part of a balanced diet, is not something to worry about for your heart."
Natural and Industrial Trans Fats Have Different Effects
Trans fats are a type of unsaturated fat. They occur naturally in the milk of animals such as cows, sheep, and goats, but they can also be produced artificially during the manufacture of partially hydrogenated fats.
Industrial trans fats, which can be present in some processed and fried foods, have been strongly linked to an increased risk of heart disease. The researchers wanted to determine whether the trans fats naturally found in dairy foods should be viewed in the same way.
Controlled Trials Find No Meaningful Change in Blood Lipids
The researchers examined two main types of evidence. The first came from ten controlled dietary trials in which participants consumed dairy foods containing naturally enhanced levels of trans fats and were compared with people consuming regular dairy products.
Scientists then measured blood lipid biomarkers that are commonly used to assess heart disease risk. Across all ten trials, participants consumed between 1.3 and 13.2 grams of trans fat per day.
The results showed no meaningful differences in blood lipid levels between those consuming dairy foods with higher levels of natural trans fats and those consuming regular dairy products.
Long-Term Studies Show No Higher Heart or Diabetes Risk
The second group of evidence came from twelve long-term cohort studies that followed thousands of people over many years, with some studies lasting more than two decades.
Researchers measured levels of dairy trans fats in participants' blood and compared them with later health outcomes. Across these studies, higher levels of dairy trans fats were not associated with an increased risk of heart disease, stroke or cardiovascular death.
Higher blood levels of dairy trans fats were also not associated with a greater risk of developing type 2 diabetes.
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Dads are dying after their kids are born, and almost no one is tracking it
Most deaths among fathers in the first years after a child’s birth may be preventable, even as fatherhood itself appears linked to a lower overall risk of dying.
Date: October 7, 2026
Source: Northwestern University
Summary: A study of more than 130,000 babies born in Georgia found that hundreds of fathers died within the first five years of their child’s life, and about 60% of those deaths were potentially preventable. Homicide, accidental injuries, suicide, and drug overdoses accounted for most of the preventable deaths, highlighting what researchers call a major blind spot in public health.
Article: View on ScienceDaily
A large Georgia study found that 60% of fathers who died within five years of their child’s birth were lost to potentially preventable causes such as homicide, accidents, suicide, and overdose. Credit: Shutterstock
Maternal mortality has become widely recognized as an urgent public health problem in the United States, although it took decades for the issue to receive sustained attention. The deaths of fathers, however, have attracted far less scrutiny.
Research has shown that fathers, especially men in their 20s through early 40s, are disproportionately affected by preventable causes of death including suicide, overdose, homicide and accidental injury. Yet researchers have rarely studied these deaths specifically in the context of becoming a parent.
Scientists at Northwestern University are working to bring more attention to that gap.
Most Deaths Among Fathers Were Preventable
In a new study, Northwestern researchers examined all 130,267 babies born in Georgia in 2017 and followed their fathers for the next five years, through 2022. During that period, 796 fathers died.
Of those fathers who died within five years (796), 60% died from causes considered preventable, a finding the researchers described as a "huge, missed opportunity."
The deaths included homicide (143), accidental injury (142), suicide (102) and overdose (93). Another 296 fathers died from natural causes.
The study was published in JAMA Pediatrics.
While maternal mortality review committees closely examine the deaths of mothers during the first year of a child's life, the researchers say paternal mortality has received little comparable attention. To their knowledge, this is the first study published in a major medical journal to examine the deaths of fathers during the years following the birth of a child.
"Our data show that fathers die frequently in the first years of their child's life, and we have no systems in place to understand how we might prevent it," said corresponding author Dr. Craig Garfield, professor of pediatrics and medical social sciences at Northwestern University Feinberg School of Medicine. "That's a huge blind spot."
The results resemble a pattern already documented in maternal mortality research. Deaths surrounding the transition to parenthood often have more to do with social vulnerability than biology, and many of them can be prevented. Yet deaths among fathers remain largely uncounted and unaddressed.
Previous research has also connected a father's involvement with better health outcomes for children and families. The absence of a father, meanwhile, has been associated with a variety of negative outcomes for children.
Fatherhood Itself May Be Protective
Although many fathers in the study died from preventable causes, researchers also uncovered a seemingly contradictory finding. Being a father was associated with lower overall death rates among men in Georgia between 2017 and 2022.
Among men older than 20, fathers consistently had lower mortality rates than men who were not fathers.
For example, among those aged 30 to 34, the death rate for Georgia fathers was 120 deaths per 100,000 men compared with 231 deaths per 100,000 among Georgia men who were not fathers.
"Being a father appears to be protective in this particular group of men," Garfield said. "We were surprised to see reduced mortality among men who are fathers. Whether that is due to changes in lifestyle or a new purpose or new roles and responsibilities, we don't know, but it is certainly worth further study."
Who Faced the Greatest Risks?
For the analysis, scientists examined births throughout Georgia between 2017 and 2022 and connected those records with death records for fathers named on birth certificates. They investigated causes of death, overall mortality rates and whether becoming a father appeared to influence a man's risk of dying.
Deaths from non-natural causes were more common among younger fathers.
Births paid for by Medicaid and unmarried status were associated with a greater risk of homicide. Fathers who died were also more likely to have been older, non-Hispanic Black, unmarried, living in rural areas and connected with Medicaid-paid births.
Higher levels of education, Hispanic ethnicity and Tricare-paid births were associated with fewer deaths.
Hospital Experiences Inspired the Research
Garfield, a pediatrician at Ann & Robert H. Lurie Children's Hospital of Chicago, said his experiences with families in the neonatal intensive care unit helped motivate the research.
He has encountered numerous mothers coping with the sudden death of their partner from causes such as shootings, car accidents and other unexpected events.
"In my experience, that happens more often than mothers dying," Garfield said. "The death of any parent has enormous consequences for a child, and as a pediatrician, I care most about how a parent's death impacts the child, especially in the early years."
Garfield has published dozens of studies examining fathers' physical and mental health. Even so, he said he found very little research focused specifically on fathers who die during the first several years after the birth of a child.
Why Researchers Focused on Georgia
A similar nationwide analysis of paternal mortality is not currently possible because of limitations in how birth and death data are handled.
States collect detailed birth and death records, but when those records are compiled nationally, personally identifiable information is removed. That makes it impossible to connect individual fathers with specific causes of death and other important information needed for this type of analysis.
Garfield and his colleagues were able to study Georgia because they already had access to the state's data through an existing project called the Pregnancy Risk Assessment Monitoring System for Dads (PRAMS for Dads survey), which the team developed and first piloted in Georgia in 2018.
Garfield hopes other states will conduct similar analyses of their own records. Combining those efforts could eventually help researchers better understand paternal mortality across the United States and develop a system for tracking the problem nationally.
"If we don't measure it, we can't change it," Garfield said. "That affects thousands of children."
Other Northwestern co-authors include Clarissa D. Simon and Katy Bedjeti.
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Scientists find hidden materials that could improve batteries and solar fuels
Date: October 9, 2026
Source: University of Warwick
Summary: Scientists have uncovered a hidden world of “in-between” materials that briefly form as chemical ingredients are heated, revealing structures that conventional methods can miss. Among the discoveries is a previously unknown form of bismuth vanadate, a material widely studied for using sunlight to help produce clean hydrogen. The new version has a different atomic structure and interacts with light in a strikingly different way, potentially opening new possibilities for solar fuels, catalysts, and electronics.
Article: View on ScienceDaily
Scientists discovered hidden materials forming during heating that could lead to better solar fuels, batteries, and other clean-energy technologies. Credit: AI/ScienceDaily.com
Researchers have uncovered previously unknown materials by closely following what happens as molecular precursors break apart and transform during heating. Among the discoveries is a new form of a well-studied clean energy material.
The research, published in Nature Communications, focuses on intermediate phases that appear while molecules are being converted into solid materials. These temporary stages are often overlooked because scientists typically concentrate on the final product. By capturing and studying them, the researchers found a possible route to materials that are difficult or impossible to obtain through conventional synthesis.
Hidden Stages During Material Formation
Dr. Sebastian Pike, Department of Chemistry, University of Warwick, said: "When materials are made by heating, scientists usually focus on the final product, the 'B' that results from 'A.' But this study shows that there are many fascinating stages in between 'A' and 'B,' and these hidden steps, could be just as important.
"We didn't know exactly what we would find going in, but we were confident there would be something interesting and unknown in the intermediate phases. We were thrilled to discover that some of these could have practical uses, even from the very first experiments."
The researchers began with specially designed 'single-source precursors', molecules containing all the elements needed to create a material. They then monitored how those molecules changed as temperatures increased.
This approach exposed several previously unknown material phases. One was a new, kinetically stabilized form of bismuth vanadate (BiVO4), which the researchers named β-BiVO4.
A New Form of Bismuth Vanadate
BiVO4 has attracted attention in clean energy research because of its useful "band gap" (the energy it needs to absorb sunlight and drive chemical reactions). Its properties allow it to absorb sunlight effectively while still supplying enough energy to split water and generate clean hydrogen fuel.
The newly identified β-BiVO4 has an atomic arrangement that differs from known forms of the material. It also has a significantly larger band gap, which changes the way it interacts with light.
Those differences could give researchers new ways to adjust materials for use in solar fuel production, catalysis, and electronics.
Potential for Next Generation Batteries
The newly discovered intermediate phases may also have uses beyond solar energy. Another hidden material identified during the experiments was able to store large amounts of lithium, raising the possibility that it could contribute to next-generation battery technologies.
Dr. Dominik Kubicki, School of Chemistry, University of Birmingham, said: "What's exciting is that these 'in-between' materials aren't just stepping stones -- they can have useful properties in their own right. By understanding and controlling how they form, we can start to design better materials for batteries, catalysis, and solar energy."
To observe these normally hidden states, the researchers combined several state-of-the-art techniques, including solid-state NMR spectroscopy, X-ray diffraction, and pair distribution function analysis.
Their results also showed that the precursor selected at the beginning of the process, along with the way that precursor decomposes, can strongly influence which materials form. By controlling those factors, researchers may be able to produce structures that are difficult to obtain using standard heating methods.
A New Route to Undiscovered Materials
The findings suggest that temporary stages in material formation could represent a largely unexplored source of useful compounds. Instead of treating intermediate structures only as brief steps on the way to a final material, scientists may be able to deliberately create and stabilize them for practical applications.
Dr. Pike concluded: "We only studied a few precursors here, but this work points to a broader opportunity in materials science. By carefully controlling temperature, precursor chemistry, and reaction pathways, there may be many more "hidden" but extremely useful materials to be found."
Story Source:
Materials provided by University of Warwick. Note: Content may be edited for style and length.
Journal Reference:
Cite This Page:
University of Warwick. (2026, October 9). Scientists find hidden materials that could improve batteries and solar fuels. ScienceDaily. Retrieved October 9, 2026 from https://www.sciencedaily.com/releases/2026/10/261007042118.htm
A quantum prediction from 1931 just came to life
Date: October 9, 2026
Source: University of Innsbruck
Summary: Nearly a century after physicist Hans Bethe predicted them, scientists have created and directly observed unusual quantum states known as “Bethe strings” in an ultracold gas. By cooling cesium atoms to near absolute zero and trapping them in thousands of tiny one-dimensional tubes, researchers were able to make groups of atoms bind together without ordinary chemical bonds. These strange clusters could contain six or more particles and even collide with one another without falling apart.
Article: View on ScienceDaily
Physicists in Innsbruck realize a nearly century-old prediction by Hans Bethe in an ultracold gas. Credit: University of Innsbruck
Nearly a century after Nobel laureate Hans Bethe predicted their existence, scientists have created and observed unusual quantum structures known as "Bethe strings" using ultracold atoms. The experiment, led by quantum physicist Hanns-Christoph Nägerl, provides researchers with a highly controllable way to explore these unusual quantum many-body states.
In 1931, physicist Hans Bethe proposed that particles in certain quantum systems restricted to one dimension could join together into collective states now called Bethe strings. These structures differ fundamentally from familiar molecules. Rather than being connected through chemical bonds, the particles remain bound because of their interactions with one another, and the resulting states can exist only in one dimension.
For much of the past century, Bethe strings were primarily a theoretical idea. Researchers at the University of Innsbruck have now created and detected these multiparticle bound states in an ultracold gas, working with theory teams from the Department of Experimental Physics at the University of Amsterdam and the Technical University of Munich. The results were published in Nature Communications.
Creating Bethe Strings Near Absolute Zero
To produce the unusual quantum states, the researchers started with a cloud of cesium atoms cooled to within only a few billionths of a degree above absolute zero. They then separated the cloud into several thousand extremely narrow tubes.
Within each tube, the atoms are effectively restricted to moving along a single direction, creating the one-dimensional environment required for Bethe strings to exist. The researchers can also precisely adjust how strongly the atoms interact.
By changing those interactions from repulsive to attractive, the team caused the atoms to bind together. Rather than simply collapsing into one group, the atoms formed bound states of several different sizes. Some of the larger clusters contained six or more particles.
Watching Quantum Strings Collide
The next challenge was demonstrating that these particles were truly bound together.
"One of the simplest experiments was to let the strings expand," says Milena Horvath, one of the lead authors.
The researchers first allowed the atoms to spread out while keeping them trapped inside their one-dimensional tubes. During this expansion, the strings encountered one another and collided, yet the bound structures survived.
"This is a remarkable feature of the strings: they can collide without breaking apart," says Milena Horvath.
The scientists then performed a second version of the experiment in which they removed the confinement and allowed the atoms to expand freely through three-dimensional space. Because Bethe strings can exist only in one dimension, releasing the atoms into three dimensions caused the bound states to fall apart.
The energy that had kept the particles bound was then transformed into motion, making the atoms spread apart faster. Comparing the two types of expansion gave the researchers a clear way to identify the presence of Bethe strings.
When the particles were unbound, as they were when the interactions were repulsive, both expansion measurements produced essentially the same energy. When Bethe strings were present, however, the three-dimensional expansion contained extra energy released as the bound states broke apart.
A New Laboratory for Quantum Many-Body Physics
"Bethe strings were predicted almost a century ago as part of a beautiful mathematical description of quantum many-body systems," says Sudipta Dhar, another lead author. "Now we can create them in the laboratory, manipulate them and make them collide and probe their remarkable collisional stability."
Bethe strings have previously been detected experimentally in solid-state magnetic systems. The new work places these unusual quantum bound states in a very different environment: an ultracold atomic gas where researchers can control the system's geometry, particle density, and interactions with exceptional precision.
"This opens new possibilities for studying how these collective quantum objects form and interact," says lead theorist Alvise Bastianello.
The research was funded by the Austrian Science Fund FWF through a Wittgenstein Prize grant, the European Union through an ERC grant, and the UK Engineering and Physical Sciences Research Council. Milena Horvath is a member of the FWF doctoral program Atoms, Light and Molecules (DK-ALM).
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Einstein Probe reveals a hidden phase of neutron star collisions
Date: October 8, 2026
Source: Science China Press
Summary: Einstein Probe revealed nearly 10 minutes of soft X-ray activity following a short gamma-ray burst, exposing a phase of neutron star mergers that previous missions may have missed. The prolonged emission could have been powered by a newly formed magnetar and may provide a valuable new counterpart to gravitational-wave signals.
Article: View on ScienceDaily
Artist's impression of satellites observing high-energy prompt emission from a binary neutron star merger. SVOM and HXMT detected the short gamma-ray burst, while Einstein Probe captured the accompanying long-lasting X-ray emission. Credit: Yi-Han Iris Yin, HKU; reference imagery: EPSC, SVOM collaboration, NSSDC
Short gamma-ray bursts, or short GRBs, are believed to occur when two compact objects, such as neutron stars, spiral toward one another before colliding and merging. These extraordinarily violent events produce gravitational waves and rank among the most powerful explosions in the Universe.
For decades, astronomers have mainly detected these events through their gamma-ray flashes. Their earliest soft X-ray emission has been far more difficult to observe because most narrow-field X-ray telescopes depend on gamma-ray alerts to locate a burst before turning toward it. Einstein Probe's wide-field soft X-ray monitoring has now exposed this previously unseen stage, giving astronomers a direct look at the opening moments of a short GRB.
A Half-Second Flash With a Much Longer Aftermath
The event, designated EP250704a/GRB 250704B, caught researchers by surprise on July 4, 2025. An Li, a PhD student at Beijing Normal University and the Transient Advocate for EP, was on duty when the signal appeared.
"The event initially appeared to be an ordinary short GRB, producing a bright flash lasting less than half a second that was detected simultaneously in gamma rays by SVOM-GRM and Insight-HXMT and X-rays by EP-WXT," said Li.
After receiving the onboard alerts from EP, Li quickly began the initial analysis. What happened next was unexpected.
"However, instead of fading away, the source continued emitting episodes of soft X-rays for nearly ten minutes."
The extended X-ray activity was energetic, but it occurred at wavelengths that conventional gamma-ray instruments would have struggled to detect.
"Although this long-lasting emission carried substantial energy, its spectrum was so soft that, for a burst at this typical cosmological distance, it would have remained below the detection threshold of conventional gamma-ray instruments, such as Swift's Burst Alert Telescope. As a result, previous missions would have recorded only the brief gamma-ray flash, missing the prolonged activity revealed by EP," said Professor Bin-Bin Zhang of Nanjing University, a co-corresponding author of the paper who initiated the in-depth study of the event. "Our observations show that what appears to be a typical short gamma-ray burst can actually conceal a much longer and richer episode of activity at soft X-ray energies."
Tracking the Explosion Across the Spectrum
To determine what had produced the unusual signal, researchers organized an extensive international follow-up campaign using observations ranging from X-ray and optical wavelengths to radio.
"The coordinated observations across multiwavelengths were essential," said Professor Eleonora Troja of the University of Rome "Tor Vergata," a co-corresponding author of the paper, whose group obtained the key information of the redshift from spectroscopic analysis. "They not only allowed us to identify and study the burst's host galaxy and measure its distance, but also enabled us to rule out an accompanying supernova and provide strong evidence linking this extraordinary X-ray emission to a compact object merger."
The combined observations helped establish that the unusual X-ray activity was connected to a compact object merger rather than another type of stellar explosion.
Evidence for a Long-Lived Central Engine
A closer examination showed that the prolonged X-ray emission was being powered directly by the remnant left behind by the merger, rather than by the outward-moving blast wave.
Yi-Han Iris Yin, a PhD student in the Department of Physics and the Hong Kong Institute of Astronomy and Astrophysics at The University of Hong Kong, led the analysis of the high-energy emission. As a co-corresponding author, she found that EP250704a's rapidly changing brightness, evolving spectrum, and later X-ray and optical afterglows all pointed to continued activity from the central engine after the initial short GRB had already faded.
"One plausible explanation is that the merger produced a rapidly rotating, highly magnetized neutron star -- known as a magnetar -- that powered the extended X-ray emission and continued energy injection," said Yin.
Such a magnetar could provide a natural explanation for why the system remained active long after the brief gamma-ray flash had ended.
A New Tool for Multi-Messenger Astronomy
The discovery could have important consequences for the study of neutron star mergers and the sources of gravitational waves.
Since electromagnetic radiation and gravitational waves were jointly detected from merging neutron stars for the first time in 2017, astronomers have been searching for additional electromagnetic signals that can reveal what occurs during and after these extreme collisions.
"The newly discovered soft X-ray component provides a new probe, indicating that the fast X-ray transients are also electromagnetic counterparts to gravitational-wave sources and may originate from compact object mergers," said Professor Troja.
The researchers also suggest that this type of extended soft X-ray activity may not be unusual. Similar signals could accompany other short GRBs but may have gone unnoticed because earlier missions were not able to capture prompt emission at energies below the gamma-ray range.
A Hidden Phase of Neutron Star Mergers
"This discovery extends our view of neutron star mergers beyond the brief gamma-ray flash," said Yin. "By revealing this previously hidden soft X-ray phase, Einstein Probe opens a new window for studying neutron star merger remnants and may ultimately help constrain the neutron star equation-of-state."
By revealing activity that traditional gamma-ray observations can miss, Einstein Probe may give astronomers a new way to study both the immediate aftermath of neutron star mergers and their connection to gravitational-wave events.
"The findings also demonstrate Einstein Probe's unique capability to uncover new classes of transient phenomena and strengthen its role in the era of multi-messenger astronomy, in which gravitational waves and electromagnetic radiation are studied together to understand some of the most extreme events in the Universe," added Professor Zhang.
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Physicists just found the ‘ghost’ of superconductivity
Date: October 7, 2026
Source: University of Illinois Grainger College of Engineering
Summary: Physicists have found striking evidence for an unusual form of superconducting behavior in uranium ditelluride, where electron pairs organize into rippling patterns called pair density waves. Even more surprisingly, these patterns appear to survive after ordinary superconductivity disappears, suggesting that the electron pairs responsible for superconductivity may begin forming before the material actually becomes superconducting.
Article: View on ScienceDaily
Physicists have uncovered a hidden superconducting state in which electron pairs survive even after superconductivity itself disappears. Credit: AI/ScienceDaily.com
Physicists at the University of Illinois Urbana-Champaign's Grainger College of Engineering have uncovered evidence of an unusual form of superconducting behavior in uranium ditelluride. Their experiments show that Cooper pairs, the paired electrons that make superconductivity possible, can arrange themselves into uneven patterns even when the material is no longer in its main superconducting state.
These patterns are called pair density waves (PDWs). Scientists first predicted them about 20 years ago, and previous studies have observed them alongside superconductivity in other metals. The new research, published in the Proceedings of the National Academy of Sciences, goes further. It provides the first direct evidence that PDWs in uranium ditelluride can remain in the material's "ordinary" phase after superconductivity has disappeared.
"Pair density waves are the Cheshire Cat's grin of superconductivity," said Eduardo Fradkin, an Illinois Grainger Engineering physics professor and a project co-lead. "They are the vestige that remains once the phase itself has disappeared. In conventional superconductors, Cooper pairs form when the full phase transition occurs, but, in this system, their observation in PDWs above the transition point shows that they are formed beforehand in a different state."
"Thanks to new methods for growing higher-quality samples, we were able to observe spectral signatures that respond to temperature and magnetic fields exactly as pair density waves should," said Vidya Madhavan, an Illinois Grainger Engineering physics professor and the other project co-lead. "We even showed that the modes persist above the temperature at which superconductivity disappears, a telltale theoretical prediction that has not been convincingly observed before now."
How Unconventional Superconductors Behave
Superconductivity occurs when a metal can carry electricity with zero resistance after being cooled below a critical temperature. In this state, the material's free electrons settle into a low-energy quantum state.
That creates a fundamental challenge. Electrons belong to a group of particles called fermions, and quantum mechanics prevents fermions from gathering in the same state. Superconductivity gets around this restriction through a more complicated process involving pairs of electrons.
In 1957, Illinois physicists John Bardeen, Leon Cooper and Robert Schrieffer explained this behavior with what became known as BCS theory. According to their model, electrons first become correlated through interactions with the metal's underlying lattice. One electron then pairs with another to create a Cooper pair.
Unlike individual electrons, Cooper pairs behave as bosons. That means many of them can occupy the same quantum state without the repulsion that applies to individual fermions. Once paired, they can condense together into a superconducting state.
BCS theory successfully explained known superconducting behavior until scientists discovered "unconventional" superconductors in 1986. These materials do not fit the assumptions behind BCS theory, even though their electrons still form Cooper pairs and condense. Understanding exactly how unconventional superconductors work remains an active area of physics research.
The Mystery of Pair Density Waves
Unconventional superconductors often host other electronic phases at temperatures below the superconducting critical temperature. One example is charge density waves (CDWs), in which some electrons form a repeating, nonuniform pattern. The result is a periodic variation in charge, with some regions containing more electric charge and others containing less.
In 2007, Fradkin and his colleagues proposed another possible phase known as a pair density wave. Cooper pairs are normally distributed uniformly throughout a superconductor, but the researchers suggested that the pairs might also arrange themselves into repeating patterns.
Their theory made a particularly unusual prediction. Pair density waves could potentially survive above the critical temperature, which would mean Cooper pairs could form even when a material had not entered its superconducting phase.
"We were out on a limb when we first suggested it," Fradkin said. "It's a very peculiar state, and, although there have been experimental hints, there has been no direct confirmation of the phase's existence."
"PDWs are tricky to analyze in real materials, because they behave like conventional superconductors in some experiments, and like CDWs in other," said Julian May-Mann, a former Illinois Grainger Engineering graduate student who worked on the study's theoretical analysis. "Confirming the existence of a PDW requires both high-quality experimental data as well as careful theoretical analysis.
Why Uranium Ditelluride Stands Out
Until 2019, uranium ditelluride was generally considered an ordinary metal. That changed when researchers discovered that it enters a superconducting phase below 2 kelvins.
Further investigation led physicists to suspect that uranium ditelluride could be a rare triplet-pair superconductor. Unlike the electron pairs described by BCS theory, triplet electron pairs possess magnetic moments.
The only confirmed example of a triplet-pair 'super-phase' is superfluid helium-3. The system was extensively studied by the late Illinois physicist Anthony Leggett, who received the Nobel Prize for this work.
"Triplet-pair superconductors with properties analogous to superfluid helium-3 are conjectured to exist, and there are several superconductors believed to be such instances," Fradkin said. "I would not say that the question is completely settled, but the consensus is that uranium ditelluride is a triplet-pair superconductor."
Uranium ditelluride eventually drew the attention of Madhavan's experimental research group. Using scanning tunneling microscopy, the team identified CDWs in the material. But something about those waves did not behave as expected. Magnetic fields could destroy them.
"A charge density wave is just a collective electronic state that is modulated in space, so there is no reason for them to respond to magnetic fields, let alone be destroyed by them," Madhavan said. "We took our data to Professor Fradkin and his students, and we predicted that this could happen if there is also a pair density wave in the system. There aren't many possible explanations for something like this, and pair density waves are the best one I can think of."
Better Crystals Reveal the Hidden State
To investigate the possibility of pair density waves, Madhavan's team first needed much cleaner samples of uranium ditelluride. PDWs are extremely delicate and require highly regular crystals to form.
Collaborators supplied higher quality samples produced with a new molten flux growth method. The researchers then examined them using a vector magnetic field scanning tunneling microscope (STM), which allows scientists to study how a material's surface responds to magnetic fields applied from different directions.
"We couldn't see pair density waves in our earlier data because of material impurities that obscured our data," Madhavan said. "It would have been like trying to spot a light in a cloud of fog. But we succeeded with the better samples because of our new vector magnetic field equipment. The latter was especially important because uranium ditelluride is anisotropic, so we needed the capability to examine the crystals from many directions."
"A key advantage of our experiment was the newly developed vector-magnet equipment, which provides an unusually large magnetic-field range along multiple directions," said Zhen Zhu, an Illinois Grainger Engineering physics postdoctoral research associate who carried out the experiments. "This capability is particularly well suited to uranium ditelluride, whose superconducting upper critical field is strongly anisotropic. By systematically varying both the magnitude and direction of the field, together with temperature, we could track how these modes evolved and build confidence that the behavior we observed was intrinsic."
Cooper Pairs Persist After Superconductivity Vanishes
The measurements of the CDWs revealed modes that changed with temperature and magnetic field in the way expected for PDWs. Magnetic effects could destroy them, just as the pair density wave explanation predicted.
The most striking result came when the researchers raised the temperature. Some modes continued to exist even after the material passed its critical temperature and the main superconducting phase disappeared.
"There are foundational principles in condensed matter physics that constrain how different phases can appear and disappear when one changes the temperature or applies a magnetic field," May-Mann said. "Any explanation of the experimental data that only relies on a CDW is at odds with these principles. The PDW-based explanation, on the other hand, provides a satisfactory and consistent explanation."
The researchers note an important limitation. STM imaging only measures effects at a material's surface, so the experiment does not directly reveal what is happening throughout the interior of uranium ditelluride. Even so, the team believes the findings offer a strong clue and could open new directions for studying unconventional superconductivity.
"It is possible for the interior of a material to behave differently than the surface, but these experimental results still give us a very strong hint at what's happening inside," Fradkin said.
"As an experimentalist, one of the most satisfying things is when several independent measurements begin to tell the same story," Zhu said. "Here, the temperature and magnetic-field dependence, together with the improved sample quality, all came together to reveal a remarkably consistent picture of the pair density wave state."
Yudi Huang, Kaiming Liu, Zheyu Wu, Shanta Saha, Johnpierre Paglione, Alexander Eaton, Andrej Cabala and Michal Vališka also contributed to this work.
Support was provided by the U.S. Department of Energy, Office of Science, Office of Basic Energy Sciences, Materials Sciences and Engineering Division.
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Scientists accidentally discover a genetic code that breaks the rules of life
Date: October 8, 2026
Source: Earlham Institute
Summary: Scientists accidentally discovered a microscopic organism with a genetic code that breaks a rule researchers thought was nearly universal. While testing a new DNA sequencing technique, they examined a previously unknown protist collected from a freshwater pond at Oxford University. To their surprise, the organism uses two genetic signals that normally mark the end of a gene to encode two entirely different amino acids instead. These signals were previously thought to evolve together, making the discovery particularly remarkable.
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Scientists accidentally discovered a microscopic organism with a bizarre genetic code that breaks a long-standing rule of biology. Credit: AI/ScienceDaily.com
A routine experiment involving a microscopic organism from a freshwater pond led scientists to an extraordinary genetic discovery. The tiny creature was found to interpret DNA instructions in a way researchers had never documented before, challenging a long held assumption about how the genetic code works.
The surprise came when scientists examined a previously unknown protist called Oligohymenophorea sp. PL0344. Two genetic signals that ordinarily tell cells to stop making proteins had taken on completely different functions. Even more remarkably, the signals had been reassigned to two different amino acids, breaking a pattern scientists believed was closely linked by evolution.
The discovery, published in PLOS Genetics in October 2023, revealed an unexpected level of flexibility in one of life's most fundamental biological systems. Subsequent research has uncovered additional genetic code variations in related microorganisms, suggesting that many more surprises could be waiting in the microscopic world.
An Accidental Genetic Discovery in a Freshwater Pond
Dr. Jamie McGowan, who was a postdoctoral scientist at the Earlham Institute, made the discovery while studying a protist collected from a pond at Oxford University Parks in England.
The project had originally been designed to test a DNA sequencing method capable of analyzing extremely small quantities of genetic material, potentially from just one cell. McGowan worked alongside scientists at the Earlham Institute and a research group led by Professor Thomas Richards at the University of Oxford.
Rather than investigating genetic code evolution, the researchers were trying to improve the tools available for studying organisms that are difficult to grow and analyze in laboratories.
But when they assembled and examined the organism's genome, they noticed something unexpected. The protist belonged to a previously unidentified species, and its genetic instructions appeared to operate according to an unusual set of rules.
Dr. McGowan said: "It's sheer luck we chose this protist to test our sequencing pipeline, and it just shows what's out there, highlighting just how little we know about the genetics of protists."
What Are Protists, and Why Are They So Unusual?
Protists are among the most diverse and least understood groups of organisms on Earth. Many consist of just one cell and are too small to see without a microscope. Familiar examples include amoebas, various algae, and diatoms, which are microscopic organisms often found in aquatic environments.
However, not all protists are tiny. The broad category also includes organisms such as kelp, slime molds, and red algae, some of which grow into large, complex structures.
The group is so varied that scientists generally define its members by excluding other major branches of life.
"The definition of a protist is loose -- essentially it is any eukaryotic organism which is not an animal, plant, or fungus," said Dr. McGowan. "This is obviously very general, and that's because protists are an extremely variable group.
"Some are more closely related to animals, some more closely related to plants. There are hunters and prey, parasites and hosts, swimmers and sitters, and there are those with varied diets while others photosynthesize. Basically, we can make very few generalizations."
Eukaryotes are organisms whose cells contain a nucleus, a specialized compartment that houses most of their genetic material. Humans, other animals, plants, fungi, and protists all belong to this broad category.
The organism at the center of the discovery belongs to a group of protists called ciliates. These creatures typically swim using tiny hair-like structures known as cilia, which move in coordinated patterns to propel them through water.
Ciliates are widespread in freshwater and marine environments. They are also particularly interesting to geneticists because some have evolved unusual ways of interpreting DNA instructions.
How the Genetic Code Tells Cells When to Stop
To understand why this discovery was so unexpected, it helps to know how cells turn genetic information into proteins.
DNA acts like an instruction manual, storing the information that cells need to build and maintain their structures. However, those instructions must be translated into physical molecules before they can carry out biological functions.
The process begins when a section of DNA is copied into messenger RNA, a molecule that carries genetic instructions to the cell's protein-producing machinery.
A structure called the ribosome then reads the RNA sequence three letters at a time. Each group of three letters is known as a codon, and most codons specify one of the amino acids that serve as the building blocks of proteins.
As amino acids are connected, they form a chain that can fold into a three-dimensional structure. The resulting protein may function as an enzyme, provide structural support, transport molecules, or perform countless other cellular tasks.
In DNA notation, a protein-coding sequence commonly begins with a start codon (ATG) and ends with a stop codon (normally TAA, TAG, or TGA).
These stop codons work like punctuation marks. They tell the ribosome that it has reached the end of the instructions for a particular protein and should release the completed chain.
When the instructions are copied into RNA, the letter T is replaced by U. Consequently, the corresponding stop codons in RNA are written as UAA, UAG, and UGA.
Across most forms of life, these signals have maintained the same basic functions for an extraordinarily long period of evolutionary history.
But nature has occasionally found ways around the usual rules.
Scientists Find Two Genetic Stop Signals With Different Meanings
Researchers have known for decades that some organisms use modified versions of the genetic code. These variations are uncommon across life as a whole, but ciliates are particularly rich in examples.
In certain ciliates, stop codons have evolved to specify amino acids instead of terminating protein production.
Until relatively recently, one pattern appeared especially consistent. Two of the conventional stop codons, TAA and TAG, almost always retained the same meaning. When their functions changed, both generally came to specify the same amino acid.
This suggested that the two signals were constrained to evolve together.
"In almost every other case we know of, TAA and TAG change in tandem," explained Dr. McGowan. "When they aren't stop codons, they each specify the same amino acid."
The genome of Oligohymenophorea sp. PL0344 told a different story.
Instead of functioning as stop signals, TAA and TAG appeared to encode entirely different amino acids. TAA specified lysine, while TAG specified glutamic acid.
Both amino acids are common components of proteins, but they have different chemical properties and biological roles.
Meanwhile, TGA remained the organism's only conventional stop codon.
The findings represented the first reported example of a genetic code in which both TAA and TAG had been reassigned to encode two different amino acids.
That distinction matters because it shows that the evolutionary relationship between the two codons is not as restrictive as scientists had assumed.
"This is extremely unusual," Dr. McGowan said. "We're not aware of any other case where these stop codons are linked to two different amino acids. It breaks some of the rules we thought we knew about gene translation -- these two codons were thought to be coupled.
How This Microscopic Organism Makes the Unusual Code Work
Further investigation revealed clues about how the protist manages to function with its unconventional genetic instructions.
The researchers identified specialized transfer RNA genes associated with the reassigned codons. Transfer RNA molecules act as interpreters during protein production, helping match the instructions in messenger RNA with the correct amino acids.
Their presence supported the conclusion that the unusual genetic code was a genuine feature of the organism rather than a sequencing error.
The team also found an unexpectedly high number of TGA stop codons in DNA regions immediately following protein-coding sequences.
These additional stop signals could act as a backup system. If the ribosome accidentally continues reading beyond the intended end of a protein, a second stop codon may prevent it from extending the protein too far.
That protection could be particularly valuable in an organism that relies on only one of the three conventional stop codons.
Although the researchers could not establish exactly how the unusual code evolved, the findings demonstrated that the machinery responsible for translating genetic information can be far more adaptable than previously appreciated.
Follow-Up Research Reveals More Genetic Code Surprises
The original discovery also opened the door to a broader question: How many other microorganisms are using genetic codes that scientists have not yet recognized?
In December 2024, McGowan and colleagues published additional findings in PLOS Genetics showing that unusual genetic code changes had occurred independently in several other ciliate lineages.
The team investigated genetic information from a group of ciliates known as Phyllopharyngea, including genomic data gathered through the TARA Oceans project, an international effort to study marine life and its genetic diversity.
Their analysis identified three previously uncultivated ciliate species in which UAG, normally a stop codon, appeared to specify leucine instead.
These organisms came from samples associated with the Arctic and Southern Oceans.
The researchers also examined existing genomic datasets and identified two additional ciliates, Hartmannula sinica and Trochilia petrani, in which UAG appeared to encode glutamine.
Evolutionary comparisons suggested that these changes arose independently on at least three occasions.
Importantly, the genetic codes were not identical to the unusual system found in Oligohymenophorea sp. PL0344. In the five ciliates examined in the 2024 research, UAA remained a stop signal while UAG had acquired a different meaning.
Even so, the findings provided further evidence that these two genetic signals do not always have to evolve together.
Rather than being an isolated curiosity, the original discovery had helped illuminate a much wider pattern of genetic code flexibility among ciliates.
Scientists Are Still Uncovering Hidden Protist Diversity
The search for unexpected biology in microscopic organisms has continued beyond the genetic code itself.
In March 2026, researchers from the Earlham Institute and the University of Oxford reported another discovery made possible by techniques designed to sequence individual cells.
Their study, published in Microbial Genomics, investigated Bodo, a group of common protists found in freshwater, brackish water, and soil.
By analyzing just seven uncultured cells, the scientists identified three previously unrecognized evolutionary lineages, each associated with its own distinct bacterial partner living inside the organism.
The work did not demonstrate the same genetic code changes found in PL0344. Instead, it showed how much biological diversity can remain hidden when researchers rely primarily on organisms that are easy to cultivate in laboratories.
Together with the genetic code discoveries, these findings demonstrate the value of examining microorganisms that have received relatively little scientific attention.
Better sequencing technologies could reveal additional unconventional genetic codes, unexpected relationships between organisms, and previously unknown ways that cells function.
Nature May Have More Genetic Rules to Break
For scientists, unusual genetic codes offer more than biological curiosities. They provide opportunities to investigate why the genetic code is so consistent across most forms of life and how evolutionary changes can sometimes alter its fundamental instructions.
Understanding these natural variations could also inform efforts in synthetic biology, where researchers attempt to modify genetic codes to give cells new capabilities or enable them to produce proteins with unusual properties.
However, the evolutionary forces responsible for the extraordinary diversity of genetic codes among ciliates remain incompletely understood.
What began as a routine sequencing experiment ultimately revealed that even some of biology's most familiar rules have remarkable exceptions.
As McGowan observed:
"Scientists attempt to engineer new genetic codes -- but they are also out there in nature. There are fascinating things we can find, if we look for them.
"Or, in this case, when we are not looking for them."
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Scientists changed how zoo lions eat. Their wild side came out
Date: October 7, 2026
Source: Adelaide University
Summary: Giving zoo lions whole carcasses on a feast-and-fast schedule appears to bring out more natural behavior. The lions spent nearly three times longer feeding, engaged in more tearing and manipulating of food, and rested more heavily after meals. Their activity then increased gradually during the fasting period, closely resembling the rhythm seen in wild lions.
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Whole-carcass feast-and-fast feeding helped zoo lions fall into a more natural rhythm that closely resembled the behavior of lions in the wild. Credit: Shutterstock
A new Australian study suggests that zoo lions behave more like their wild counterparts when they are given whole animal carcasses as part of a feast and fast feeding schedule.
Published in Applied Animal Behaviour Science, the research was conducted by Adelaide University and Monarto Safari Park in South Australia. Scientists studied a group of adult male African lions after animal care staff added whole carcasses every nine days to an existing feeding routine designed around periods of eating and fasting.
Continuous video monitoring over three months showed that the lions spent much more time eating when carcasses were provided, rested for longer afterward, and gradually became more active as the fasting period continued. Together, these patterns more closely resembled the natural feeding cycles seen in wild lions.
Lead author Lesia Hryhorenko from Adelaide University's School of Animal and Veterinary Sciences said the study provides new information about how feeding routines can shape the behavior of carnivores living in human care.
"Wild lions don't eat at the same time every day. They experience natural periods of feasting and fasting depending on hunting success," Hryhorenko said.
"We wanted to understand how African lions in human care respond when feeding routines more closely resemble those natural patterns."
Tracking Lions Around the Clock
The research team - which included visiting Belgium Masters student Florence Demoulin from the University of Liege - observed three adult male lions at Monarto Safari Park before and after whole carcasses were introduced.
During the experimental phase, the three lions received approximately 200 kilograms of carcasses. The food was left available for as long as three days, after which the lions entered a period of rest and digestion.
Researchers used eight infrared cameras to record the animals continuously. This produced one of the most detailed 24 hour datasets yet assembled for African lions in human care under a carcass feeding regime.
The difference on carcass feeding days was substantial. The lions spent almost three times as long eating as they typically did. They also fed more frequently and for longer stretches as they tore apart, pulled at, manipulated, and consumed the carcasses.
These activities gave the animals more opportunities to perform the kinds of feeding behaviors that are part of life in the wild.
A Natural Feast and Fast Rhythm
Once the lions had finished feeding, they spent considerably more time lying down and resting. As the fasting period went on, their movement gradually increased again.
This repeating pattern of intense feeding, extended rest, and rising activity closely matched the feast and fast rhythm documented among wild lion populations.
"Providing whole carcasses changes much more than the nutritional content of the diet," Hryhorenko said.
"It gives lions the opportunity to engage in behaviors such as tearing, pulling and manipulating food over extended periods, which are important components of their natural feeding ecology."
Pacing Appears Linked to Routine, Not Hunger
The researchers also tracked pacing, a repetitive behavior in carnivores that is often linked to anticipation.
Pacing increased slightly over the study period, but it did not consistently rise as the lions went longer without food. Instead, the largest increases occurred around predictable events such as keeper arrivals and times when the animals were moved between areas of their habitat.
That pattern suggests pacing may have been more strongly connected to familiar daily routines and the expectation of feeding than to hunger itself.
The researchers also found no increase in aggression or disruption to the lions' social stability during whole carcass feeding events.
Co-author Associate Professor Alexandra Whittaker said the findings demonstrate why animal behavior needs to be monitored over longer periods when researchers evaluate zoo management practices.
"Many zoo studies focus only on what happens immediately after food is provided," Associate Professor Whittaker said.
"Our results show that feeding schedules can influence behavior for days afterwards, making it essential to look at behavioral patterns across the entire feeding cycle rather than a single feeding event."
The researchers say future work could combine behavioral monitoring with physiological measurements to provide a more complete picture of how different feeding strategies affect animal welfare and well-being.
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Humans may not be as hardwired for violence as we thought
Date: October 6, 2026
Source: University of Lincoln
Summary: A study comparing 100 primate species, including humans, suggests that everyday aggression and lethal violence did not evolve as part of the same simple behavioral spectrum. Species that frequently fight or show mild aggression are not necessarily more likely to kill rivals, while extreme acts such as infanticide and lethal attacks appear to follow their own evolutionary patterns.
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Everyday aggression may have surprisingly little to do with lethal violence, according to a study of 100 primate species. The findings suggest deadly attacks evolved through different mechanisms, challenging the idea that violence simply escalates from ordinary conflict. Credit: Shutterstock
New research from the University of Lincoln, UK, is questioning a long standing idea about the evolutionary roots of human violence. The findings suggest that everyday aggression does not necessarily build toward deadly conflict.
Published in the international journal Evolution Letters, the study indicates that mild aggression and lethal violence may have developed through different evolutionary processes. That distinction adds a new layer to the long-running debate over whether violence is an inherent part of human nature.
The work was led by Professor Bonaventura Majolo of the University of Lincoln, alongside Dr. Samantha Wakes and Professor Marcello Ruta.
Aggression May Not Be a Single Trait
Many theories about the origins of violence treat aggression as one broad behavioral characteristic. Under that view, species that frequently engage in everyday fights or disputes might also be expected to show higher levels of lethal violence.
The new research suggests that this assumption may be too simple.
The team examined patterns of aggression across 100 primate species, including humans. Their analysis showed that species with high levels of mild aggression were not necessarily more likely to kill competitors.
Instead, deadly behaviors such as killing adult rivals or infanticide appeared to follow their own evolutionary patterns, largely separate from routine conflict.
Mild Conflict and Lethal Violence Follow Different Paths
The results challenge the idea that violence can be explained as a straightforward evolutionary inheritance.
Rather than forming a single scale that runs from minor disputes to lethal attacks, different types of aggression may arise under different social and evolutionary pressures.
That suggests the link between everyday aggression and extreme violence could be much weaker than some previous theories have proposed.
Bonaventura Majolo, Professor of Social Evolution, said: "Understanding the evolutionary roots of violence is important not only for biology but also for how we think about human behavior.
"Our study shows that the evolution of aggression follows more complex patterns than what earlier models proposed, that it is biologically inaccurate to rank species on the basis of their general propensity for aggression and that we need a more nuanced approach when discussing whether humans are inherently violent."
What 100 Primate Species Reveal
The researchers compared five different forms of aggression, ranging from ordinary conflicts to lethal attacks, using a large dataset spanning many primate species.
They found that different types of lethal aggression were moderately associated with one another. However, those forms of deadly violence showed little connection with mild aggression.
That pattern suggests that the biological and evolutionary mechanisms behind lethal violence are distinct from those that drive everyday conflict.
The findings add new evidence to a longstanding debate in anthropology and evolutionary biology over what shapes human violence. Researchers have long questioned whether violent behavior is rooted mainly in deep evolutionary history or is more strongly influenced by social and cultural forces.
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A new way to fight gum disease without wiping out good bacteria
Date: October 6, 2026
Source: University of Minnesota, Twin Cities
Summary: Scientists discovered that disrupting the chemical messages bacteria use to communicate can push dental plaque toward a healthier microbial balance. The approach could lead to new treatments for gum disease that control harmful bacteria without destroying beneficial species.
Article: View on ScienceDaily
Computer-rendered split image of bacteria on a tooth surface. When microbial communication is “on”, disease-associated species grow (left). Disrupting this communication (right) promotes health-associated bacteria. Credit: University of Minnesota
Bacteria are remarkably good at adapting. That ability helps them survive changing conditions, but it can also create problems when harmful species become resistant to antibiotics and disinfectants.
At the same time, bacteria are not simply enemies to eliminate. Many species play important roles in human health, including the hundreds of different microbes that live in the mouth. That raises an intriguing possibility: instead of trying to kill bacteria, could scientists influence how they behave and encourage healthier microbial communities?
Research published in 2025 in npj Biofilms and Microbiomes suggests that may be possible. Scientists studying dental plaque found that interfering with the chemical signals bacteria use to communicate can change which species thrive, potentially shifting the community toward bacteria associated with better oral health.
How Bacteria Communicate in the Mouth
The human mouth is home to roughly 700 species of bacteria. These microbes do not simply grow alongside one another. Many exchange chemical signals through a process called quorum sensing.
Quorum sensing allows bacteria to detect how many neighboring cells are present and coordinate group behaviors. Some oral bacteria communicate using molecules known as N-acyl homoserine lactones (AHLs).
Researchers from the College of Biological Sciences and the School of Dentistry examined how these signals shape dental plaque. Their goal was to determine whether bacterial communication could be manipulated to help maintain a healthier oral microbiome.
The oral microbiome refers to the community of microorganisms living in the mouth. When that community becomes unbalanced, potentially harmful bacteria can become more dominant and contribute to conditions such as periodontal disease.
Chemical Signals Can Cross the Gumline
The researchers found that bacteria within dental plaque produced AHL signals in aerobic environments (such as above the gumline), where oxygen is available.
Those chemical messages could also be detected by bacteria living in anaerobic environments (beneath the gumline), where oxygen levels are much lower.
This connection was important because conditions below the gumline can favor bacteria associated with periodontal disease.
The team also used specialized enzymes called lactonases to remove AHL signals. Lactonases break down these communication molecules, effectively interfering with the bacterial conversation.
When researchers disrupted AHL signaling, the dental plaque community shifted toward species more strongly associated with oral health.
Their findings suggest that carefully chosen enzymes might someday be used to alter the makeup of dental plaque and help maintain a healthier balance of microorganisms.
Dental Plaque Behaves Like an Ecosystem
"Dental plaque develops in a sequence, much like a forest ecosystem," said Mikael Elias, associate professor in the College of Biological Sciences and senior author of the study. "Pioneer species like Streptococcus and Actinomyces are the initial settlers in simple communities -- they're generally harmless and associated with good oral health. Increasingly diverse late colonizers include the 'red complex' bacteria like Porphyromonas gingivalis, which are strongly linked to periodontal disease. By disrupting the chemical signals bacteria use to communicate, one could manipulate the plaque community to remain or return to its health-associated stage."
In other words, dental plaque changes over time rather than appearing all at once. Early communities may contain relatively harmless bacteria, while more complex communities can eventually include species strongly associated with gum disease.
The researchers hope that interfering with bacterial communication could make it possible to guide plaque toward an earlier, healthier state rather than attempting to eliminate the entire microbial population.
Oxygen Changes How Bacterial Signals Behave
One of the most important findings was that the effects of bacterial communication depended heavily on oxygen levels.
"What's particularly striking is how oxygen availability changes everything," said lead author Rakesh Sikdar. "When we blocked AHL signaling in aerobic conditions, we saw more health-associated bacteria. But when we added AHLs under anaerobic conditions, we promoted the growth of disease-associated late colonizers. Quorum sensing may play very different roles above and below the gumline, which has major implications for how we approach treatment of periodontal diseases."
That difference suggests that the same chemical signals can influence microbial communities in very different ways depending on where they occur in the mouth.
Above the gumline, where oxygen is more plentiful, disrupting AHL signaling favored bacteria linked with better oral health. Beneath the gumline, adding those signals encouraged later colonizing species associated with disease.
A Different Strategy for Preventing Gum Disease
The researchers now want to investigate how bacterial communication varies throughout the mouth and among people at different stages of periodontal disease.
Rather than broadly attacking oral bacteria with antimicrobial treatments, the long term goal is to find ways to influence the balance of the microbial community itself.
"Understanding how bacterial communities communicate and organize themselves may ultimately give us new tools to prevent periodontal disease -- not by waging war on all oral bacteria, but by strategically maintaining a healthy microbial balance," said Elias.
The approach could eventually have implications beyond dentistry. Similar microbial imbalances, often called microbiome dysbiosis, occur elsewhere in the body and have been associated with a range of health problems, including certain types of cancer.
Researchers hope that learning how to manipulate bacterial communication could eventually provide a foundation for therapies designed to steer microbial communities toward healthier states rather than simply destroying them.
The research was funded by the National Institutes of Health.
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NASA astronauts splash down after 100 million miles in space
Date: October 8, 2026
Source: NASA
Summary: NASA’s SpaceX Crew-12 astronauts have returned to Earth after 237 days in space, traveling more than 100 million miles and completing over 3,792 orbits while conducting research to prepare for future missions to the Moon and Mars. The mission also made history with record-setting spacewalk achievements and experiments that could transform medicine both in space and on Earth.
Article: View on ScienceDaily
The SpaceX Crew Dragon Freedom spacecraft is seen as it lands with NASA astronauts Jessica Meir, Jack Hathaway, ESA (European Space Agency) astronaut Sophie Adenot, and Roscosmos cosmonaut Andrey Fedyaev aboard in the Pacific Ocean off the coast of Los Angeles on Oct. 8, 2026. Credit: NASA/Keegan Barber
After spending more than seven months aboard the International Space Station, NASA's SpaceX Crew-12 astronauts have safely returned to Earth. Their spacecraft splashed down Thursday in the Pacific Ocean near Los Angeles, bringing an extraordinary mission to a close.
The four astronauts spent 237 days in orbit, traveled more than 100 million miles, and completed thousands of trips around Earth while carrying out scientific experiments that could help shape future missions to the Moon and Mars.
NASA will host a news conference at 3:30 p.m. EDT on Thursday, Oct. 15, at Johnson Space Center in Houston, where returning crew members will discuss their experiences and research accomplishments.
"Jessica, Jack, Sophie, and Andrey spent 237 days living and working in orbit, traveled more than 100 million miles, advanced important science, and returned safely home because of the extraordinary expertise and competence of thousands across NASA, SpaceX, and our international partners," said NASA Administrator Jared Isaacman. "Building the capability, experience, and confidence to do this repeatedly is exactly what will allow us to go farther, and I am grateful to Crew-12 and their families for their service to humanity's greatest adventure."
NASA Astronauts Return After 237 Days and 100 Million Miles
The returning crew included NASA astronauts Jessica Meir and Jack Hathaway, ESA (European Space Agency) astronaut Sophie Adenot, and Roscosmos cosmonaut Andrey Fedyaev.
Their spacecraft touched down in the Pacific at 8:34 a.m. PDT. SpaceX recovery teams aboard specialized vessels reached the capsule shortly afterward and brought the astronauts and spacecraft aboard.
Following routine medical evaluations, the crew members will be transported to shore before traveling to NASA's Johnson Space Center in Houston.
"NASA's activities supporting the International Space Station -- transporting crew, conducting impactful research, and maintaining critical national assets -- enable the science, engineering, and risk‑reduction needed for future missions across the solar system," said Dana Weigel, manager of NASA's Low Earth Orbit Program at the agency's Johnson Space Center. "We're grateful for the dedication across the human spaceflight team that makes this possible, and we're thrilled to welcome Jessica, Jack, Sophie, and Andrey home."
Over the course of their 237-day stay, the astronauts circled Earth more than 3,792 times, accumulating over 100 million miles of travel.
For Meir and Fedyaev, Crew-12 marked their second journey into space. Hathaway and Adenot, meanwhile, completed their first space missions.
The crew launched on Feb. 13 at 5:15 a.m. EST, reaching and docking with the International Space Station the following day.
Space Station Experiments Could Help Future Moon and Mars Missions
Beyond the remarkable distance traveled, Crew-12 devoted hundreds of hours to scientific investigations designed to support future human exploration and improve life on Earth.
One research project explored ways to produce stem cells in space for potential use in cell-based medical treatments. Another demonstrated technology capable of producing IV fluids on demand, an ability that could become especially valuable during long-duration missions far from Earth.
The astronauts also investigated how pneumonia-causing bacteria may contribute to lasting heart damage. Understanding this relationship could offer new insights into cardiovascular health.
Other experiments focused on nutrition in space and how individual physical characteristics may influence blood flow during spaceflight. These studies could help researchers better understand the health risks astronauts face during extended stays in microgravity.
Together, the investigations provide valuable information about keeping humans healthy beyond Earth while testing technologies that may eventually support crewed expeditions to the Moon and Mars.
Historic Spacewalks Mark Crew-12 Mission
The mission also included significant milestones outside the space station.
Meir carried out four spacewalks during Crew-12, raising her career total to seven. That achievement places her third among NASA women for the most career spacewalks, behind former astronauts Peggy Whitson and Suni Williams.
Adenot also reached a historic milestone by completing three spacewalks. In doing so, she became the first French woman to venture outside the International Space Station.
With Crew-12 safely back on Earth, NASA has completed another extended mission that combined scientific research, international cooperation, and human spaceflight experience. The knowledge gained will contribute to preparations for more ambitious journeys beyond Earth's orbit.
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October’s night sky is full of cosmic tricks and treats
Date: October 8, 2026
Source: NASA
Summary: October’s skies are packed with celestial surprises, from Jupiter disappearing behind the Moon to two meteor showers lighting up the darkness. NASA highlights four must-see events, including shooting stars from Halley’s Comet and a glowing Hunter’s Moon just before Halloween.
Article: View on ScienceDaily
A full Moon is framed by the branches of a pecan tree on March 13, 2025, just outside of New Orleans, Louisiana. Credit: NASA/Eric Bordelon
October is bringing a spectacular lineup of celestial events, including a disappearing planet, two meteor showers, and a bright full Moon just in time for Halloween. As autumn days grow shorter and darkness arrives earlier, the night sky offers more opportunities to witness some remarkable astronomical sights.
NASA has highlighted four events worth watching this month, ranging from Jupiter briefly vanishing behind the Moon to shooting stars created by debris from Halley's Comet. With crisp autumn evenings and a little luck, skywatchers can enjoy several of these displays without any special equipment.
Jupiter Disappears Behind the Moon on October 6
Before sunrise on Tuesday, October 6, skywatchers in parts of North America had an opportunity to witness an unusual celestial disappearing act. Jupiter, the largest planet in our solar system, slipped behind the Moon's slender crescent and remained hidden for approximately an hour before coming back into view.
Astronomers call this phenomenon a lunar occultation. It happens when the Moon moves directly between Earth and a more distant object, temporarily blocking our view. Despite its mysterious-sounding name, occultation simply refers to one celestial object concealing another.
The event was visible to the naked eye, although binoculars offered a more detailed look. Observers using optical equipment could also potentially watch some of Jupiter's moons disappear behind the lunar edge and emerge again.
Viewing opportunities depended on location, with the occultation visible across parts of eastern and central North America. The timing varied geographically, with the event occurring during the early morning hours, around 4 a.m. EDT in some locations.
Draconid Meteor Shower Peaks October 8 and 9
The next celestial attraction comes on the evening of Thursday, October 8, when the Draconid meteor shower reaches its peak. Favorable viewing beginning around 9 p.m. EDT, and the display continues into the early hours of Friday, October 9.
Unlike many meteor showers that are best observed after midnight, the Draconids offer a convenient opportunity to see shooting stars soon after nightfall. That makes them particularly appealing to casual observers who would rather not stay awake until dawn.
Conditions are especially promising this year because the Moon is approaching its new phase. With little moonlight to brighten the sky, even relatively faint meteors should be easier to detect.
The shower gets its name from Draco, a constellation representing a dragon. Although the name might sound like something from a Halloween horror story involving a certain famous vampire, it actually refers to the constellation from which the meteors appear to originate.
The Draconids are generally a modest display, typically producing only a handful of visible meteors each hour. For the best chance of spotting them, head somewhere away from bright city lights, allow your eyes to adjust to the darkness, and scan the open sky for brief streaks of light.
Orionid Meteor Shower Brings Debris From Halley's Comet
Another opportunity to catch shooting stars arrives on October 21, when the Orionid meteor shower reaches its annual peak.
These meteors have a particularly fascinating origin. They are tiny fragments of material left behind by Halley's Comet during its journeys through the solar system. When Earth travels through this trail of ancient comet debris, the particles enter our atmosphere at tremendous speeds, creating bright streaks of light as they burn up.
For observers in suburban areas with some artificial lighting, NASA estimates that approximately 3 to 6 meteors may be visible each hour. People watching from darker locations could see somewhat more.
The Orionids take their name from Orion, the famous hunter constellation, because their meteors appear to radiate from that region of the sky. Orion is also home to Betelgeuse, an enormous red supergiant star recognizable by its reddish appearance (but don't say that name three times in a row!).
There is one potential obstacle to this year's display. The Moon will be in its waxing gibbous phase, meaning more than half of its visible surface will be illuminated. Its brightness could make some of the dimmer meteors difficult to spot.
Fortunately, viewing conditions should improve after the Moon sets at approximately 3 a.m. local time. By then, Orion will also be higher in the sky, creating a better opportunity to catch meteors during the hours before sunrise.
October's Hunter's Moon Lights Up the Halloween Sky
October's final major celestial highlight is the Hunter's Moon, which reaches its full phase on October 26 in Universal Time. For observers in much of North America, the Moon will appear full on the evening of Sunday, October 25.
The name Hunter's Moon comes from traditions associated with the changing autumn season. As crops were harvested, fields became more open, and daylight hours shortened, hunters could take advantage of the bright moonlight to locate and follow animals after sunset.
The Moon will remain a prominent feature of the night sky in the days following its full phase. As Halloween approaches, it will gradually transition into a waning gibbous Moon, with its illuminated portion slowly decreasing each night.
Its lingering glow will provide a fitting backdrop for the final evenings of October, bringing NASA's month of celestial tricks and treats to a memorable close.
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NASA is searching for hidden caves to build its first Moon base
Date: October 8, 2026
Source: NASA
Summary: NASA is preparing for humanity’s first Moon base with three investigations that will hunt for underground shelters, uncover hidden ice, and track dangerous conditions on the lunar surface. The findings could reveal how astronauts can survive and thrive on the Moon while laying the groundwork for future journeys to Mars.
Article: View on ScienceDaily
Artist’s rendering depicting astronauts, habitats, rovers, power systems, and cargo operations supporting sustained human activities at the Moon Base near the lunar South Pole. Credit: NASA
NASA is moving closer to establishing humanity's first Moon base with the selection of three scientific investigations designed to answer some of the biggest questions about living on the lunar surface. The missions will search for underground caves that could shelter astronauts, investigate hidden deposits of lunar ice, and monitor environmental hazards that could threaten future explorers.
The new instruments and technologies were selected through NASA's Payloads and Research Investigations on the Surface of the Moon (PRISM) program. They will be delivered to the lunar surface through the agency's CLPS (Commercial Lunar Payload Services) initiative as part of its Moon Base Program.
Each investigation will address a different challenge of establishing a lasting human presence on the Moon. Researchers will examine potential natural shelters, identify resources that astronauts could use, and study dangerous conditions that future habitats and equipment will need to withstand. Together, the findings will support NASA's Artemis and Moon Base programs as the agency works toward long-term lunar exploration.
"NASA Science is building the ultimate interplanetary survival guide to ensure that science goes first to the lunar surface to provide our future astronaut crews with the vital information, resources, and safety precautions needed ahead of time to survive the night on the Moon," said Nicky Fox, associate administrator, Science Mission Directorate, at NASA Headquarters in Washington. "These PRISM selections will directly help NASA minimize risks to our astronauts while maximizing our agency goals as we set up humanity's first lunar outpost in preparation for sending the first astronauts to Mars."
Monitoring Moonquakes and Other Lunar Hazards
The first investigation, Lunar Environment Monitoring Station -- South Pole (LEMS-SP), will establish an autonomous station to track environmental conditions and potential threats over an extended period.
One of its tasks will be detecting micrometeoroids, tiny pieces of space debris that strike the lunar surface. Unlike Earth, the Moon lacks a substantial atmosphere capable of burning up most incoming objects, making these impacts a concern for future equipment and habitats.
The station will also measure the abundance of volatiles, substances that readily turn into gas, within the Moon's extremely thin outer layer of gases. Tracking these materials will help scientists better understand how the lunar environment changes over time.
Another important instrument will be a short-period seismometer, designed to detect vibrations and seismic activity, including moonquakes. These measurements could reveal hazards that NASA must consider when designing structures and installing sensitive equipment on the lunar surface.
By collecting information about impacts, seismic activity, and the surrounding environment, LEMS-SP could help engineers develop safer and more reliable infrastructure for a permanent Moon base.
The investigation will be led by Dr. Mehdi Benna of the University of Maryland, Baltimore County.
Searching for Hidden Caves Beneath the Moon
The second investigation will explore one of the Moon's most intriguing possibilities: enormous underground passages that could serve as natural shelters for astronauts.
Known as Geophysical Instruments for Marius Lunar pit Investigation (GIMLI), the mission will examine the Marius Hills Pit, an opening in the lunar surface that may connect to an extensive underground lava tube.
Lava tubes form when the outer surface of flowing lava cools and hardens while molten rock continues moving beneath it. Once the lava drains away, it can leave behind hollow tunnels. Scientists believe similar formations may exist beneath parts of the Moon's volcanic terrain.
GIMLI will use geophysical measurements to investigate what lies beneath the pit and determine whether it connects to a larger underground passage. The findings will also provide new insights into the volcanic processes that shaped the lunar landscape.
If large underground spaces are confirmed, they could offer an important advantage for future human exploration.
The lunar surface is exposed to intense temperature changes, harmful ionizing radiation, and frequent impacts from tiny space rocks. Underground lava tubes could provide more stable temperatures and natural shielding from these dangers.
Instead of relying entirely on protective structures built on the surface, future astronauts might be able to use some of the Moon's existing geological formations as shelters.
Confirming the presence and size of these underground spaces could therefore influence where NASA considers placing future habitats and how those habitats are designed.
Dr. Nathaniel Putzig of the Planetary Science Institute will serve as the principal investigator for GIMLI.
Hunting for Hidden Ice and Usable Moon Resources
The third investigation will focus on another resource that could be essential to a lasting human presence on the Moon: water ice.
The Depth Imager with Spectral and Color Optics (DISCO) payload is designed to make the first direct measurements from the lunar surface of ice preserved inside small, exceptionally cold regions known as micro-cold traps.
These areas can remain cold enough for ice to persist because they receive little or no direct sunlight. Identifying where the ice is located, how much exists, and how it is distributed could help scientists understand whether it can become a practical resource for future lunar missions.
Water brought from Earth is expensive to transport into space. Finding accessible ice on the Moon could eventually allow astronauts to obtain water locally and potentially process it into oxygen and hydrogen for other uses.
DISCO will also investigate the physical properties of the lunar surface.
One challenge is understanding what happens when a spacecraft lands. Rocket exhaust can blast dust and loose material away from the ground, potentially affecting nearby equipment and structures.
Researchers will also examine the stability of the terrain to better understand how safely astronauts, robotic vehicles, and other equipment can move across the surface.
Combining these measurements will help NASA develop safer landing and surface operations while advancing technologies that could turn lunar ice into a useful resource for the Moon Base Program.
Dr. Ariel Deutsch of NASA's Ames Research Center in California's Silicon Valley will lead the DISCO investigation.
Building the Foundation for Humanity's First Moon Base
Together, the three investigations will address some of the most important challenges of establishing a sustained human presence beyond Earth.
LEMS-SP will help scientists understand environmental threats, GIMLI will investigate whether underground lava tubes could provide natural protection, and DISCO will examine potential water resources and the behavior of the lunar surface.
The results could influence everything from the placement of future habitats to the design of equipment and the development of systems that allow astronauts to make use of resources already available on the Moon.
"Each new PRISM selection strengthens our ability to deliver ambitious, transformative science to the lunar surface," said Brad Bailey, director of the Exploration Science Strategy Integration Office in NASA's Science Mission Directorate. "These investigations exemplify how Artemis and Moon Base are expanding the frontier of lunar exploration, advancing innovative technologies, deepening our understanding of the Moon's environment, and paving the way for future astronaut missions."
NASA is working to increase the frequency of its lunar missions as it prepares to establish a Moon base. These missions will deliver scientific instruments and new technologies intended to expand American leadership in space science, support a sustained lunar presence, and prepare for more ambitious human exploration.
The agency's CLPS initiative plays a central role in that effort by partnering with American companies to transport scientific, exploration, and technology payloads to the Moon's surface and orbit.
Beyond helping astronauts live and work on the Moon, the knowledge gained from these investigations could prove essential to NASA's longer-term goal of sending humans to Mars.
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NASA’s Webb finds signs of Mars-sized worlds smashing together
Date: October 7, 2026
Source: NASA
Summary: NASA’s James Webb Space Telescope is giving astronomers a glimpse of the kinds of violent collisions that may have shaped our own solar system, including the giant impact thought to have created the Moon. By studying 21 rare “extreme debris disks” around young stars, researchers found that their dust can reveal the scale and intensity of planetary collisions.
Article: View on ScienceDaily
The types of collisions within young stellar systems known as extreme debris disks are relevant to scientists’ understanding of our own solar system, which is thought to have undergone similar impact events that created our Moon and shaped Earth’s initial state. Credit: NASA, ESA, CSA, Joseph Olmsted (STScI)
Scientists think one of the most important events in the early solar system was a colossal collision between the young Earth and a Mars-sized body known as Theia. The impact likely vaporized huge quantities of rock and hurled material into space. Some of that debris eventually came together to form the Moon, where NASA's Artemis program is returning humans, preparing for Mars, and shaping the future of space exploration.
That ancient impact dramatically altered Earth. Now, astronomers are using NASA's James Webb Space Telescope to investigate young star systems that appear to be experiencing similarly violent events. By studying these systems, researchers can estimate how energetic the collisions were and learn more about how rocky planets form and evolve.
The team's findings published Oct 1. in The Astrophysical Journal.
Webb Targets Rare Extreme Debris Disks
The material surrounding a star changes significantly over time. Young stars begin with a juvenile, gas-rich protoplanetary disk where forming planets can reside. As the system matures, that environment develops into a gas-poor debris disk.
During its years of operation, NASA's retired Spitzer Space Telescope studied these debris disks and identified an unusual category known as extreme debris disks. These systems contain exceptionally large amounts of warm dust close to their stars, roughly in the same region where rocky planets orbit in our own solar system.
Kate Su of the Space Science Institute in Boulder, Colorado, led a team of astronomers that used Webb to investigate these unusual systems in greater detail.
Theoretical models suggest extreme debris disks should be relatively common, but observations tell a different story. Based on data gathered so far, scientists estimate that only about 1% of young stars display observable signs of this stage. Our own solar system may also have passed through such a phase while it was forming.
Even though these systems are uncommon, the researchers assembled a sample of 21 extreme debris disks. Five came from archival Spitzer observations, and 16 were studied with Webb. Of the Webb sample, 12 disks were newly observed, while four were follow-up observations of systems previously examined by Spitzer.
"This is the first time we have gathered enough systems to truly understand this subclass that we call extreme debris disks," said Su, lead author of the paper. "Before Webb, we had limited information. We knew that they are weird and very different from the typical cold debris disks that we know, like Vega and Fomalhaut. Now that we have more data, we can pin down what these disks represent for planet formation and evolution."
Dust Reveals the Nature of Planetary Collisions
The researchers confirmed that extreme debris disks have three defining characteristics. Their dust grains are smaller than those found in protoplanetary or more typical debris disks, they contain unusually high concentrations of warm dust, and their brightness changes irregularly over time. Webb and Spitzer revealed these features through mid-infrared spectra.
To understand what might be producing these unusual traits, the researchers examined the minerals present in the disks. Their analysis showed that the systems could be divided into two broad groups: silica-rich disks and silica-poor disks.
On Earth, volcanic glass such as obsidian is an example of silica-rich material. The silica-poor mineral forsterite, meanwhile, can be seen as green sand grains on certain beaches in Hawaii.
Whether a disk is rich or poor in silica can reveal important information about the collision that created its debris. The distinction may also help explain why some of the disks fluctuate more dramatically in infrared brightness.
"To just see their mid-infrared emission and beautiful spectral features with Webb, which allowed us to identify their compositions, was the most exciting thing for me," said Agnes Kospal of Konkoly Observatory in Budapest, Hungary, and a coauthor of the study. "We have no other way to study these planetary embryos directly because they are too small."
Mars-Sized Worlds May Be Smashing Together
Roughly one-third of the disks in the sample are silica-rich. The researchers say these systems likely formed after extremely energetic collisions between Mars-sized bodies. Such impacts would be powerful enough to vaporize a substantial amount of rocky material.
The other two-thirds are silica-poor. These systems appear to result from lower-energy collisions, including grazing impacts between Moon-sized objects.
The researchers also found an important age difference between the two groups. Silica-rich disks have only been identified around stars younger than 300 million years. Silica-poor disks, however, occur around stars spanning a much wider range of ages and tend to show stronger changes in brightness.
The team suggests that this variability may come from the rapid evolution of newly created debris. Changes in the material's orbit, along with additional collisions, could cause the infrared brightness to rise and fall over time.
The findings may also help scientists reconstruct the history of our own solar system, which could have passed through more than one extreme debris disk phase.
"How rocky planets formed and giant planets evolved are part of the broader story of the solar system's formation. It's all one story," said Su. "Our work on extreme debris disks helps us bring together the big picture of what we currently understand."
Clues to the Collision That Formed the Moon
Computer simulations suggest terrestrial planets, including Earth, should emerge within the first few hundred million years after a solar system begins forming.
That timeline matches the ages of the silica-rich extreme debris disks observed so far. It is also consistent with estimates that Earth and the Moon formed roughly 100 million years after the Sun, with the Moon likely being the result of a collision between Earth and a Mars-sized object.
Scientists are also interested in whether the Sun may once have passed through a silica-poor extreme debris disk phase.
If the older silica-poor disks and their seemingly random periods of changing infrared brightness are caused by orbital instability, the pattern would be broadly compatible with the Late Heavy Bombardment hypothesis for our solar system.
Under that scenario, the giant planets shifted significantly from their original positions. Their movement disturbed the orbits of smaller objects, setting off catastrophic collisions and producing brief periods filled with large amounts of dust, similar to what astronomers now observe in extreme debris disks.
"Of course, there's many things we still don't know about these disks," said Attila Moor of Konkoly Observatory, a coauthor of the study. "We expect no silica-rich systems among older extreme debris disks. We only have three disks in our sample that fit that age criteria, so it'll be nice to observe more of these systems to confirm our hypothesis."
The James Webb Space Telescope is the world's premier space science observatory. Webb is solving mysteries in our solar system, looking beyond to distant worlds around other stars, and probing the mysterious structures and origins of our universe and our place in it. Webb is an international program led by NASA with its partners, ESA (European Space Agency) and CSA (Canadian Space Agency).
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A 9-billion-year-old signal could help explain dark energy
Date: October 9, 2026
Source: University of British Columbia
Summary: A Canadian radio telescope has detected the faint glow of hydrogen from billions of years ago using only its own observations, proving a long-awaited way to map the distant universe can actually work. CHIME can use this hydrogen signal to trace how matter is spread across space and measure how the universe has expanded over time, offering a powerful new way to investigate dark energy.
Article: View on ScienceDaily
A Canadian telescope has detected the ancient glow of hydrogen, opening a powerful new window on dark energy and the early universe. Credit: AI/ScienceDaily.com
For the first time, the Canadian Hydrogen Intensity Mapping Experiment (CHIME) has demonstrated that it can detect the extremely faint radio glow of hydrogen gas from the distant universe using only its own observations.
The result could give scientists a faster and less costly way to investigate dark energy, the still mysterious phenomenon believed to be accelerating the expansion of the universe. Understanding dark energy remains one of the biggest unresolved problems in modern physics. The achievement is also an important milestone for CHIME, which was originally designed with this type of measurement in mind. The findings were published in The Astrophysical Journal.
"Hydrogen is the most common element in the universe and the raw material from which stars form," said co-author Dr. Arnab Chakraborty, postdoctoral fellow at the University of Toronto who first proposed the finding. "Its faint radio emission acts like a cosmic tracer, revealing how matter is distributed across space."
Scientists have proposed competing explanations for the nature of dark energy. Because CHIME can now make these measurements using its own data, researchers can test those ideas independently and gather evidence that could support or challenge existing theories.
"This is a completely new technique for probing the cosmos, delivered by an instrument that was conceived, built and funded by Canadians," said co-author Dr. Mark Halpern, professor in the UBC department of physics and astronomy and CHIME principal investigator. "It's a bold new step in the global cosmology program and a Canadian success story."
Mapping the Universe With Hydrogen
CHIME is a radio telescope located near Penticton, British Columbia, and hosted by the National Research Council of Canada (NRC). The instrument surveys the entire northern sky every day.
The project brings together researchers from across Canada, including scientists at the University of British Columbia, McGill University, the University of Toronto, and the Dominion Radio Astrophysical Observatory (NRC). Other North American collaborators, including Arizona State University, also participate in the effort.
One of CHIME's main goals is to chart how hydrogen gas was distributed in the earlier universe. By measuring that large-scale structure, astronomers can reconstruct how the universe expanded over time and use those measurements to investigate dark energy.
Until now, CHIME researchers needed to compare their radio observations with galaxy survey data collected by other telescopes. Those surveys address similar cosmological questions by observing light from galaxies in much greater detail. However, they can cost millions of dollars more and mainly probe regions of the universe that are hot and dense enough for stars to form.
CHIME instead measures the combined radio emission produced by hydrogen itself. That approach allows researchers to examine much larger regions of the cosmos, reach farther back in time and pursue similar questions at a fraction of the cost, without depending on data from other surveys.
What the Hydrogen Signal Reveals
In an accompanying paper, the researchers analyzed what the newly detected signal can tell scientists about how hydrogen was distributed throughout the universe.
"Our data indicate that roughly two per cent of the hydrogen in the universe was in neutral atomic form at this time, broadly consistent with other measurements," said co-author Dr. Shabbir Shaikh, postdoctoral fellow at Arizona State University. "By measuring how that hydrogen is distributed and clustered, CHIME gives us a new way to test our understanding of how galaxies form and evolve."
The measurement therefore offers more than a new way to study cosmic expansion. It can also help researchers test models of galaxy formation and better understand how matter became organized across the universe.
Finding a Signal Buried in Cosmic Noise
The discovery did not arrive as a sudden breakthrough. Researchers had to use new data processing and analysis methods to extract the extremely weak hydrogen signal from much stronger sources of interference.
That background included radio noise from the universe itself, signals produced by human technology, and even effects created by the telescope. After identifying the possible hydrogen signature, the team spent more than a year testing it to make sure the result was genuine.
Their analysis ultimately showed that the signal came from hydrogen in the distant universe when the universe was about five billion years old. The result was based on 94 nights of observations collected in 2019.
"We worked very hard to convince ourselves that this wasn't a false alarm," said Dr. Chakraborty. "After all the tests, the signal remained. That gave us confidence we were seeing real hydrogen from the distant universe."
Seven Years of CHIME Observations Remain
The new result draws on only a small portion of the information CHIME has gathered since it began operating.
Researchers now have nearly seven years of observations available for analysis. They are working to extend the technique farther into cosmic history, with the goal of studying an era when the universe was only three billion years old.
"For a long time, astrophysicists have believed there is great potential in this hydrogen mapping technique with this kind of telescope. By actually showing that the technique works in practice, we've opened up a whole new window on the universe. We can use it to test our current theories and learn new things about galaxies and other properties of the universe," said co-author Dr. Simon Foreman, assistant professor at Arizona State University.
This project is funded by the Canada Foundation for Innovation, the National Research Council of Canada, the Natural Sciences and Engineering Research Council and the provinces of British Columbia, Ontario and Quebec, and supported by the Digital Research Alliance of Canada.
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Webb finds a surprising atmosphere on a scorching lava world
Date: October 7, 2026
Source: University of Chicago
Summary: The James Webb Space Telescope has found strong evidence that the rocky lava world HD 3167 b has an atmosphere, despite circling its star every 24 hours under extreme heat. The surprising discovery could help scientists understand how rocky planets retain atmospheres and what the young, molten Earth may once have looked like.
Article: View on ScienceDaily
A scorching lava world 154 light-years away appears to have an atmosphere, offering a surprising glimpse into how rocky planets, including early Earth, may evolve. Credit: AI/ScienceDaily.com
For scientists searching for life beyond Earth, rocky planets with atmospheres are among the most promising places to investigate. An atmosphere is essential for maintaining liquid water on a planet's surface. Yet among the more than 6,300 exoplanets cataloged thus far, most are not rocky, and only a small number of known rocky planets appear to possess atmospheres.
Now, researchers have added another world to that short list. In a study published in The Astrophysical Journal Letters, a team led by University of Chicago scientist Brandon Park Coy reports evidence of an atmosphere surrounding HD 3167 b, a rocky super-Earth located 154 light-years away in the constellation Pisces. The intensely hot planet, classified as a "lava world," completes an orbit around its star in only one Earth day.
"What's so surprising is that the closer a rocky planet orbits its star, the harder it should be to have an atmosphere, because it's bombarded by stellar wind and gets more high-energy photons from the star. But it seems that many of these lava worlds do," explained Edwin Kite, UChicago associate professor of geophysical sciences and co-author of the study. "These planets are too hot for life, but by studying them, we can say something about the processes that matter for other rocky worlds."
In the Q&A below,Coy, a graduate student in Kite's group and first author on the study, explains why atmospheres on lava worlds are scientifically valuable, how researchers detected evidence for this one, and what they hope to learn next.
What was the goal of the survey that found this atmosphere-bearing exoplanet?
One of the driving questions that the James Webb Space Telescope is being used to answer is whether planets orbiting stars much smaller than the sun have atmospheres. It appears that most of those terrestrial planets don't -- they're just bare rock.
But surprisingly, we've found evidence that the majority of lava worlds -- similar in composition to Earth and Venus but much, much hotter -- might have atmospheres. Five terrestrial planets found with atmospheres, including the one described in this study, have been ultra-hot.
This planet, however, is the coldest lava world found so far with evidence of an atmosphere. This is interesting because we're trying to understand the temperature transition between planets with and without atmospheres.
The result is the first from a program led by Megan Weiner Mansfield, PhD'21, who's now at the University of Maryland. The goal of the program, which is looking at 10 ultra-hot lava worlds, is to see if there's a critical temperature over which you start seeing planets with atmospheres.
"We're interested in studying these kinds of planets because we think early Earth might have looked a lot like a lava world." -- Study author Brandon Park Coy
How can you tell if an exoplanet has an atmosphere?
Right now, directly looking at Earth-like planets for signs of life is out of reach. Instead, we can use the Webb telescope to detect light in the mid-infrared wavelength range to estimate the temperature of exoplanets, which can tell us if they might have atmospheres.
There are two primary ways that we study exoplanets. One is called transit, when the planet goes in front of the host star. Another called secondary eclipse, which is the method we used for this study, is when the planet passes behind its star, and we can measure how much light is lost. That difference tells us how much mid-infrared light comes from the planet itself, which essentially tells us how hot the planet is.
If a planet doesn't have an atmosphere, its star-facing, day side should be as hot as theoretically possible based on how reflective its surface is and its distance from the star. But an atmosphere would help redistribute heat from the day side to the night side. We see this happen on Venus -- there's almost no difference in surface temperature between the day and night sides, or between the poles and the equator. If a planet has an atmosphere, it might also have clouds that reflect incoming starlight and cool the dayside. So if a planet's day side is cooler than the maximum possible, it likely has an atmosphere.
The subject of this study, HD 3167 b, is noticeably cooler than its expected maximum, providing strong evidence that it has an atmosphere.
What do you think HD 3167 b's atmosphere is made of?
These lava worlds are so-named because the surface facing their star is likely melted rock. We think that HD 3167 b might have a silicate-rich composition, with a similar mixture of minerals that make up Earth's mantle. Before this study, we expected that any atmosphere on these ultra-hot planets would be composed of vaporized rock, but we're starting to see evidence that some might have heavier gases like carbon dioxide, carbon monoxide, or water in their atmospheres.
The makeup of HD 3167 b's atmosphere is still up in the air. That's one reason we're so interested in getting new observations.
Why is this result important?
Because the four other lava worlds found to have atmospheres are in the ultra-hot regime, it raises questions about whether there's a critical transition temperature when silicate atmospheres start becoming very thick. Is there a temperature where these planets form silicate cloud decks that might reflect incoming radiation to space and cool its day side? This relatively cooler planet helps us better characterize and nail down this transition.
Despite how inhospitable they are for life, we're also interested in studying these kinds of planets because we think early Earth might have looked a lot like a lava world. We think that very early in the solar system's history, when the terrestrial planets formed, they were extremely hot due to the energy from all of the planetesimal collisions. Earth had what's known as a magma ocean stage with an entirely liquid surface. This result gives us a window into studying what conditions may have been like in Earth's first couple of million years.
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