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El Niño is back, and ocean temperatures are already near record highs – that can spell disaster for fish and corals

theconversation.com · Dillon Amaya, Climate Research Scientist, National Oceanic and Atmospheric Administration

It’s official: El Niño is back. By late fall 2026, forecast models give a 2-in-3 chance of a strong-to-very strong El Niño affecting the weather, climate and ocean temperatures across the planet.


El Niño is the climate system’s biggest player and one side of the El Niño-Southern Oscillation, or ENSO. It’s the heads to La Niña’s tails.


During El Niño, a swath of ocean stretching 6,000 miles (about 10,000 kilometers) westward off the coast of Ecuador warms for months on end, typically by 2 to 4 degrees Fahrenheit (about 1 to 2 degrees Celsius). A few degrees may not seem like much, but in that part of the world, it’s more than enough to completely reorganize wind, rainfall and temperature patterns all over the planet.



            [image: White corals cover a reef.]
            
              Marine heat waves can trigger coral bleaching.
              Alexis Rosenfeld/Getty Images
            
          

I’m a climate scientist who studies the oceans. With an El Niño expected to strengthen through the summer and fall, water temperatures will heat up even more. It’s time to start preparing.


How does El Niño affect the planet?


No two El Niño events are exactly alike, though we’ve seen enough of them that forecasters have a pretty good idea of what’s likely to happen.


People tend to focus on El Niño’s impact on land, justifiably. The warm water affects air currents that leave areas wetter or drier than usual. It can ramp up storms in some areas, like the southern U.S., while tending to tamp down Atlantic hurricane activity.



            
            How El Niño forms. NOAA.
          

El Niño can also wreak havoc on the many marine ecosystems that support the world’s fishing industries, including coral reefs and seagrass meadows.


Specifically, El Niño tends to trigger intense and widespread periods of extreme ocean warming known as marine heat waves.


Global ocean temperatures are already near record highs, so El Niño-induced marine heat waves could push many sensitive fisheries to a breaking point.


What is a marine heat wave?


A marine heat wave is just that: a “wave” of extreme heat in the ocean, not dissimilar to an atmospheric heat wave on land. 


At their smallest, marine heat waves can inundate local bays and coves with hotter-than-normal water for a few days or weeks. At their largest, marine heat waves like the Northeast Pacific Warm Blob of 2013-2014 can grow to gargantuan proportions, with regions three times the size of Texas experiencing ocean temperatures 4 to 6 F (about 2 to 3 C) above average for months or even years.




Warm water might not seem like a big deal, especially to surfers hoping to leave their wetsuits at home. But for many marine organisms that are highly adapted to specific water temperatures, marine heat waves can make living in the ocean feel like running a marathon.


For example, some fish increase their metabolism in warm waters by so much that they burn energy faster than they can eat, and they can die. Pacific cod declined by 70% in the Gulf of Alaska in response to a marine heat wave. Other impacts include bleached corals, widespread harmful algal blooms, decimated seaweeds and increased marine mammal strandings. All told, billions of U.S. dollars are lost to marine heat waves each year.


Marine heat waves flare up for a variety of reasons. Sometimes, ocean currents shift warm water around. Sometimes, surface winds are weaker than normal, leading to less evaporation over the ocean and warmer waters. Sometimes, cloudy places just aren’t as cloudy for a few months, which lets more sunlight in and heats up the ocean. Sometimes, both weaker winds and fewer clouds happen at the same time, producing record-breaking marine heat waves.


How does El Niño fit in?


In the climate system, El Niño is king. When it dons its fiery crown, the entire planet takes notice, and the oceans are no exception. But the likelihood of increased marine heat wave activity during El Niño depends on where you are.


Along the U.S. West Coast during El Niño, surface winds that normally blow from the north tend to subside. This weakens evaporation and slows upwelling of colder, deeper water. That increases the chances of coastal marine heat waves. California waters are already extremely warm. El Niño could make things even hotter for longer.





Peruvian fishers have for centuries weathered periods of extreme ocean warming that drive fish away. It wasn’t until the 1920s that scientists realized that these South American marine heat waves were related to the Pacific-wide ENSO.


In the Bay of Bengal east of India, interactions between El Niño and a tropical air flow pattern known as the Walker Circulation elevate the risk for marine heat waves.


Seafloor heat waves are another risk


Even if marine heat waves aren’t obvious at the ocean surface, that doesn’t mean all is well down below.


In a 2023 study, my colleagues and I showed that marine heat waves also unfold along the seafloor of coastal regions. In fact, these “bottom marine heat waves” are sometimes more intense than their surface counterparts. They can also persist much longer. For example, a 1997-1998 bottom marine heat wave off the U.S. West Coast lasted an extra four to five months after surface ocean temperatures had already cooled.


Events like this can be related to El Niño and put a lot of stress on bottom-dwelling species. Bering Sea snow crab landings were down 84% in 2018 after a marine heat wave reached the seafloor.


We’re in (for) hot water


With El Niño on the horizon, what can we expect for this year?


The good news is seasonal forecast models can skillfully predict marine heat waves three to six months in advance, depending on the region. And forecasts tend to be most accurate during El Niño years.



            [image: Maps show increasing risk, particularly off California and in the Indian Ocean. The Arctic Ocean also heats up]
            
              Marine heat wave forecasts from May 2026 show the probability, left, based on the North American Multi-Model Ensemble, and magnitude, right, of marine heat waves expected in 2026 and early 2027. Marine heat waves were already developing off the Pacific Coasts of North, Central and South America as of June 2026.
              NOAA
            
          

The latest forecast predicts several marine heat waves developing as El Niño ramps up, with damaging heat reaching close to half the global ocean by the end of 2026. The California and Mexican coasts in particular have a very high likelihood of strong marine heat waves, and the Indian Ocean and parts of the Southern Ocean are also likely to see damaging heat.


These predictions are far enough out that conditions could change. Time will tell whether they hold (hot) water, but we would do well to prepare.


This article incorporates details from an article originally published April 18, 2023.

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


Original: https://theconversation.com/el-nino-is-back-and-ocean-temperatures-are-already-near-record-highs-that-can-spell-disaster-for-fish-and-corals-285097
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Efforts to combat climate change often exclude Indigenous people – and they may not have any recourse

theconversation.com · Buket Altınçelep, Ph.D. Candidate in Global Governance and Human Security, UMass Boston

Fred Ngusilo, left, a member of the Ogiek community, works with a relative to sift through the ruins of their grandfather's house in the Mau forest, destroyed by Kenyan police. Tony Karumba/AFP via Getty ImagesImagine living in the same forest as your parents, grandparents, great-grandparents and all your ancestors as far back in time as stories can tell, and depending on the forest for food, shelter, recreation and education. Imagine, then, that the forest depends on you, too, because you and your people have protected it for generations.


Then, along come government officials who tell you what you already know: The forest is precious, an environmental and ecological gem that should be preserved. And then they tell you that to protect it, you all have to leave.


That’s the latest reason given in a series of efforts to evict the Ogiek people, an Indigenous group of hunter-gatherers in the Mau forest of East Africa. For more than a century, British colonial authorities and, later, Kenyan government officials, have all sought to evict the people who have lived there since time immemorial. And in 2017 the Ogieks won a landmark court case before the African Court on Human and Peoples’ Rights, which recognized their legal right to the land.


But in 2023, Kenya’s government began evicting them again, citing a new justification. The government wants to preserve the forest undisturbed, as a commercial resource in global markets for carbon credits, a system in which companies can claim they are doing no harm to the climate even while continuing to emit greenhouse gases that are raising global temperatures and changing the climate.  Instead, they purchase credits to support the absorption from the atmosphere of an equivalent amount of carbon dioxide, such as by trees. 


This story is still unfolding. And the Ogiek are not the only Indigenous group experiencing this type of pressure in a pattern that extends well beyond Kenya. 



            
            The Ogiek people seek to protect the forest that has been their home for centuries and generations.
          

As countries, companies and nonprofit organizations around the world seek to protect land, conserving precious environmental resources and reducing the effects of climate change, the communities most likely to be displaced are the Indigenous people who have lived there for generations.


The Indigenous people involved often find they are left out of the planning process and have few legal options available to defend the homes they and their ancestors have cared for over thousands of years.


I am a researcher and consultant working on how Indigenous peoples and their land rights are affected, and often undermined, by outside interventions. I have seen that there is one principle designed to ensure Indigenous people are included in decisions about their land. From East Africa to Central Asia, the principle exists, but it is almost entirely unenforceable.


A right without teeth


Under the United Nations Declaration on the Rights of Indigenous Peoples adopted in 2007, Indigenous communities have a recognized right to be meaningfully consulted before anything is done to the lands where they live. This principle has a name: “free, prior and informed consent.”


This right means Indigenous groups must be told what governments or corporations want to happen on their lands and why, and must be given the chance to object or propose changes. And the final approval for whatever might happen must come voluntarily from those Indigenous people.


The principle of free, prior and informed consent was developed after decades of documented harm to Indigenous people by governments and companies that ignored their long-term presence on the land and their perspective on its use. But it is a principle, not an enforceable law or regulation in most countries.


So, many governments and corporations have interpreted the principle loosely, or even disregarded it entirely. Often they just tell a few representatives of an Indigenous group what’s about to happen, sharing key details too late for any opposition or revision. That’s what happened to the Ogieks in 2023: The Kenyan government decided it wanted to preserve the forest and told the people to leave, again.



            [image: A man sifts through materials left after a building was destroyed, while part of the building burns in the background.]
            
              Kenyatta Ngusilo, a member of the Ogiek community, salvages what was left after his storehouse was burned down by Kenyan police in Sasimwani, in the Mau forest.
              James Wakibia/SOPA Images/LightRocket via Getty Images
            
          

Other decisions without consent


Something similar happened in the Arctic between 2008 and 2025. The Arctic Ice Project, initially called ICE911, was a nonprofit organization founded to find ways to reflect sunlight away from the Earth’s surface and slow the melting of Arctic ice. The effort decided to focus on spreading tiny reflective silica microspheres on the ice.


The project was ultimately discontinued because of concerns it could harm the algae and plankton that form the base of the Arctic food chain, which sustains both wildlife and Indigenous communities in the region. But since its beginning, the effort had been opposed by the local Indigenous people, who said they were excluded from discussions.


One Indigenous leader told me: 



“Involvement doesn’t mean … a predetermined intervention, (with the organization) inviting us to a restaurant of their choosing, eating a meal they ordered to discuss our future. … We warned them about the potential impacts, and after all that, they want to hire us as consultants for a predetermined intervention. And they told us to set our price.”




The leader’s point was simple: What was being offered wasn’t consent and meaningful consultation. The proposal from the Arctic Ice Project was essentially a fee to sign off on a plan that had never really been open to change or input from the Indigenous people.


Some research also highlights that community-led conservation projects are more effective because Indigenous peoples are not relics of the past, but rather are active, present-day stewards with dynamic and sophisticated knowledge systems rooted in their relationship with their land. 



            [image: People in traditional clothing sit in chairs in a crowded meeting room.]
            
              The Ogiek community has fought in courts for their rights over many years.
              James Wakibia/SOPA Images/LightRocket via Getty Images
            
          

Competing interests


What connects these cases is not malice. Governments, corporations and nongovernmental organizations all operate in competitive environments where financial pressures and inadequate regulations can push social and environmental considerations to the margins. That means the people with the most direct relationship to the land are often the last to be consulted about what happens to it. 


The principle of free, prior and informed consent was designed specifically to break that pattern. But as long as it remains a principle rather than an enforceable obligation, I worry that meaningful consultation will continue to be replaced by the appearance of it, in the form of a meeting that’s held too late, a document signed by the wrong people, or a consulting fee offered to approve a decision that had already been made. 


Some countries have ratified the International Labour Organization’s Indigenous and Tribal Peoples Convention, agreed in 1989, which contains this principle. Some countries, including the Philippines, Colombia and Peru, include the principle in their national laws. But other countries have not made so formal a commitment, and still others, including the U.S., have not ratified the international agreement in the first place.


In my view, not until the communities it was designed to protect are brought in at the beginning, as decision-makers with veto power, will the principle achieve its goal.

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


Original: https://theconversation.com/efforts-to-combat-climate-change-often-exclude-indigenous-people-and-they-may-not-have-any-recourse-283954
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Trump’s AI security order acknowledges risks but stops short of regulating industry

theconversation.com · Anjana Susarla, Professor of Information Systems, Michigan State University

The White House addresses the need to protect against powerful AI systems. Saul Loeb/AFP via Getty ImagesSome technology and policy watchers were surprised when President Donald Trump signed an executive order on June 2, 2026, establishing a framework for AI security. It seemed to move in a different direction from a December 2025 executive order that sought to create a “minimally burdensome” national framework for artificial intelligence and supersede state laws the administration saw as restrictive. 


The new executive order focuses on using AI to boost the security of federal and private computer systems. It also aims to ensure that the federal government has access to major new AI models before they are released to the public, to determine if they pose a threat. 


However, the order’s provisions relating to the AI industry are voluntary, and it explicitly prohibits interpreting its provisions as authorizing “a mandatory governmental licensing, pre-clearance, or permitting requirement” for new AI models.


As a professor who studies responsible AI, the questions the executive order raises for me are how its new reporting structure changes the governance of AI safety, and whether the order reflects what AI safety experts see as best practices.


Potential for harm


The executive order expresses concern about AI systems that can discover software vulnerabilities and write malicious code to exploit them. It directs various government secretaries to enact cyber defenses for federal systems. It also establishes an AI cybersecurity clearinghouse in voluntary collaboration with the AI industry and operators of critical infrastructure to scan for vulnerabilities and distribute fixes. 


This approach may be the Trump administration’s response to the April 2026 announcement by Anthropic that its newest version of Claude, called Mythos, autonomously found hundreds of software vulnerabilities in critical systems across the U.S. and crafted attacks against them. That prompted several large financial institutions to request early access to such models.  


The executive order directs various high-ranking government officials to develop and maintain a classified process for assessing whether new AI programs should be designated as frontier models, also called foundation models. 


In industry parlance, a frontier model is a new, cutting edge AI model trained on massive amounts of data that can reason and autonomously use tools to initiate actions. The latest versions of ChatGPT, Claude, DeepMind and Llama fall into this category. 


If a new model meets the frontier criteria, then the developer is supposed to provide the government with access to it at least 30 days before they plan to release the model. It also says developers will collaborate with the federal government to select third parties to preview covered frontier models to assess the risk to the cybersecurity of critical infrastructure.



            
            CBS News covers the backstory of President Donald Trump’s decision to sign the executive order.
          

Voluntary measures


AI companies that develop frontier AI models currently share information with the Center for AI Standards and Innovation, part of the National Institute of Standards and Technology governed by the Department of Commerce. According to the International AI safety report, most risk management initiatives around the world are largely voluntary for AI companies. This includes the Frontier AI Safety Frameworks that AI developers consult, the G7 Hiroshima AI Process endorsed by leaders of G7 countries, and the EU Code of Practice followed across Europe. 


The new executive order retains the voluntary nature of AI developers reporting potential safety risks. The administration continues to argue that restrictive safety barriers could hamper innovation. 


However, AI safety pioneers, including Turing Award winners Geoffrey Hinton and Yoshua Bengio, maintain that safety cannot rest solely on corporate self-regulation, because commercial pressures prioritize development speed over risk mitigation. The International AI Safety Report warns that AI risk management is still immature and that corporate safety measures have to grow with the pace of innovation. 


This is the so-called “evidence dilemma”: Acting too slowly leaves societies vulnerable. In creating AI safety standards, industry and government have to specify and agree on what information is required from AI model developers, such as training data and methods, “red team” practices for probing vulnerabilities, and incident reports about model theft. 


Addressing the risks


Despite its lack of mandatory safety measures for the AI industry, I find it striking that the executive order acknowledges the serious potential for harm posed by AI models.  


The order is also in line with expert consensus that individual technical safeguards are imperfect and can be bypassed by attackers. Instead, the order advocates for multiple, overlapping layers of protection, including hardware and computer infrastructure tracking, rigorous testing before deployment, and real-time monitoring.


The order also reflects expert opinion in noting that advanced AI tools have a fundamental duality: They can transform disciplines ranging from healthcare to defense, but they can also enable malicious hackers and cybercriminals, pose societal harms and threaten national defense.  


Beyond national AI safety


International cooperation is also fundamental to AI safety.


For instance, Argentina has created nonhuman corporations run entirely by AI agents. How much safety does the new executive order provide in a world where models can be deployed from anywhere? The order makes no mention of multilateral coordination, allied engagement or globally shared governance. Indeed, the order’s purpose is to “cultivate America’s advanced AI-enabled capabilities” as a competitive national asset.


Bodies such as the International Atomic Energy Agency can serve as models for an international consensus on AI safety. The existing AI Safety Summit process, which held summits in the U.K. in 2023; South Korea in 2024; France in 2025; and India in 2026, is the closest approximation in practice. It involves a network of government AI safety institutes, including from the U.S. and Europe. It holds summits every six to 12 months. 


Such independent, expert-led bodies could also shape expectations about protocols and norms related to AI risk. 


The executive order represents a first step in acknowledging some of the AI safety risks for national security. Moving forward, I believe it is important for the U.S. government to connect such efforts with broader, independent and scientific approaches to identify and counter threats from AI.

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


Original: https://theconversation.com/trumps-ai-security-order-acknowledges-risks-but-stops-short-of-regulating-industry-284495
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Killing cancer requires immune cells to infiltrate tumors’ hostile microenvironment – sugar shields can help them break in

theconversation.com · Charles J. Dimitroff, Professor of Cellular and Molecular Medicine, Florida International University · Lee Seng Lau, Postdoctoral Associate in Cellular and Molecular Medicine, Florida International University

CAR-T cells must overcome cancer’s many defenses in order to mount an effective attack. Lulu Perez, CC BY-SAYou might think of cancer as a mass of rogue cells that grow uncontrollably. But cancer is more organized and strategic than that. Rather, cancer is a tightly controlled cellular neighborhood that can keep the body’s defenses out or weaken them once they get in.


Cancer behaves like a gated community. It has its own residents, rules and security systems. Together, these features create what scientists refer to as the tumor microenvironment, where cancer cells live and interact with the body. To devise new treatments that can break into this neighborhood, researchers are learning how cancer builds its own roadways and places improvised explosive devices to destroy any unwanted guests, including anticancer drugs.


We are cancer researchers studying how tumors evade the immune system and weaken the effectiveness of treatments meant to destroy them. We devised a way to add a protective shield over anticancer immune cells, allowing them to enter cancer’s neighborhood unscathed and decapitate tumors. 


What is the tumor microenvironment?


Cancers don’t just passively exist in the body. They create an ecosystem of other cells and components that actively controls what gets in, what they can do and how long they last. 


This ecosystem provides a highly coordinated and supportive infrastruture for a cancer to live in. The cancer instructs the body to build super roadways (blood vessels) and homes (tumor cells) resistant to decay. 


It also installs security devices (protective molecules) to eliminate unwanted guests and enlists loyal law enforcement officers (other cells in the body) by releasing recruitment signals (molecules called cytokines and growth factors) to the normal tissues surrounding it.



            
            Aging affects the composition of the tumor microenvironment.
          

The tumor microenvironment allows cancer to withstand an onslaught from a body’s natural immune defenses. It also allows tumors to escape what would normally be catastrophic changes in temperature and oxygen levels.


How well cancer coordinates the construction and maintenance of this neighborhood is constantly in flux. This give cancer researchers opportunities to disrupt the tumor’s ecosystem and attack it.


Engineering immune cells to kill cancer


The tumor microenvironment poses a major problem for the immune system’s ability to recognize and destroy abnormal cells, including cancer.


Cancer cells often find ways to avoid detection or suppress immune responses. One way they do this is by altering the sugars that cover their surfaces. Normally this sugar coat triggers the immune system to kill the cancer cells. But tumors can change these sugars in a way that make them no longer recognizable to the immune system. Additionally, cancer cells can secrete molecules that can deactivate the ability of immune cells to kill them. 


To overcome the tumor microenvironment, researchers have developed a treatment called chimeric antigen receptor T cell therapy, known as CAR-T therapy for short. In this approach, a patient’s T cells – a type of immune cell that fights pathogens and cancer – are removed and genetically engineered to better recognize cancer before being returned to the body. 



            [image: Digram of CAR-T therapy process]
            
              CAR-T therapy involves engineering a patient’s own T cells to attack their cancer.
              National Cancer Institute (NCI)
            
          

You can think of these engineered cells as highly trained fighters with the ability to identify cancer cells through the equivalent of specialized night vision goggles and training on how to recognize the headquarters of cancer cells. 


CAR-T therapy has been highly effective in some blood cancers, particularly when the tumor microenvironment or bloodstream is shared by both normal immune cells and blood cancer cells. But it has faced difficulty treating solid tumors because the tumor microenvironment has been a major obstacle for T cells to gain entry. 


Molecular improvised explosive devices


But entering the cancer is only part of the challenge. Once inside, CAR-T cells encounter a hostile tumor environment filled with molecules that can weaken or disable them.


Some of these molecules act like roadblocks, slowing immune cells down. Others behave like misleading traffic signs, sending confusing instructions. Some can attach to CAR-T cells and disrupt their ability to wield their weapon and attack the cancer cells. In many cases, the cancer deprives CAR-T cells of the energy they need by designing a tortuous roadway to get into their neighborhood.


One key molecule involved in blocking CAR-T cells is called galectin-3. Cancers can release this protein into the tumor microenvironment, where the molecule attaches to the T cells and change their ability to communicate with other cells, confusing the T cells and restricting their ability to survive and kill cancer.


The tumor microenvironmnt is one reason why CAR-T therapy, while powerful, does not always lead to long-lasting responses. The cells may reach the gate and enter the tumor, but they don’t always remain functional long enough in the neighborhood to eliminate cancer cells.


Protecting CAR-T cells in tumors


How can researchers help CAR-T cells survive the tumor microenvironment? One way is to protect the outer sugar coat of CAR-T cells and prevent galectin-3 from binding to it.


Our team has developed a way to instruct CAR-T cells to make a new sugar coat that can ward off galectin-3. This concept of targeting sugar molecules in drug development is called glycoengineering.


Every cell in the body is coated with sugar molecules called glycans. You can think of it as a coat that cells can change depending on the environment. These sugars play an important role in controlling how cells interact with their surroundings. CAR-T cells have a peculiarly sticky sugar coat that makes them particularly vulnerable to molecules like galectin-3.



            [image: Diagram showing various cells binding to thin protrusions from a cell]
            
              Researchers are devising several ways to target the sugars on cancer cells, including A) antibodies that recognize those sugar molecules and recruit immune cells to destroy tumor cells, B) CAR-T cells engineered to target the sugar signature marking cancer cells, and C) other immune cells that directly recognize these sugar signatures and destroy cancer cells.
              Mantuano et al/Journal for ImmunoTherapy of Cancer, CC BY-NC-SA
            
          

Our team genetically modified the sugar layer on CAR-T cells to change how they behave in the tumor microenvironment. We added genes into CAR-T cells that change the types of sugars they produce for their coats, better camouflaging them against galactin-3. 


Because glycoengineered CAR-T cells can better resist galectin-3’s ability to shut down their cancer killing, they can maintain their function longer and communicate with each other better in the tumor microenvironment. This longer, more persistent form of CAR-T cell therapy can help prevent tumors from developing resistance against them.


Resilience over brute strength


While researchers still don’t completely understand how tumors regulate their neighborhoods and restrict immune cells from coming in, addressing these weaknesses points to future solutions for cancer.


Instead of making immune cells more powerful, scientists are seeking ways to make them more resilient. Helping immune cells adapt to cancer’s ecosystem could extend their effectiveness and improve patient outcomes.


Glycoengineering also reflects a broader shift in cancer research. The focus is no longer just on attacking cancer cells directly, but also navigating the tumor microenvironment in order to protect immune cells in their mission to kill cancer cells.


In the future, we believe the most effective cancer treatments may not be the strongest, but the ones best equipped to operate within the gated community that tumors create.

Charles J. Dimitroff receives funding from NIH/National Cancer Institute.
Lee Seng Lau received funding from the Janssen Scholars of Oncology Diversity Engagement Program, the McKnight Doctoral Fellowship, and the Florida International University Graduate School.


Original: https://theconversation.com/killing-cancer-requires-immune-cells-to-infiltrate-tumors-hostile-microenvironment-sugar-shields-can-help-them-break-in-282457
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Firefighters face a higher risk of skin cancer – nano fabrics with tiny, rough fibers can help keep them safer

theconversation.com · Sumit Mandal, Associate Professor of Textile Science, Oklahoma State University

Smoke and ash contain chemicals that can harm wildland firefighters, and not just when they breathe it in. White River National Forest/BLM via FlickrWildland firefighters are exposed to a mix of harmful chemicals in the smoke they breathe and the ash and soot that gets on their clothing. Over long assignments fighting fires that can last for days to weeks, those chemicals can be absorbed by their skin.


Some of those chemicals are carcinogens. A 2025 study found that firefighters in general had a 58% higher risk of dying from skin cancer than non-firefighters and a 40% higher risk of dying from kidney cancer. Other research specifically on wildland firefighters also found elevated risks of dying from skin cancer.


To help wildland firefighters reduce some of these long-term health risks, researchers – including me and my colleagues at the Textile and Apparel Science Laboratory in the Department of Design and Merchandising at Oklahoma State University – are working on new ways to create better protective clothing, starting with the tiniest of fibers in the fabric. 


The challenge is making protective textiles that prevent chemicals from reaching the skin and are also breathable to reduce the risk of the firefighter overheating and suffering from heat stress.


Complex fire risks reaching the skin


As hotter temperatures dry out the landscape and more people move into wildland areas, the risk of wildfires is rising.




Fighting these fires is physically demanding, and soot- and sweat-stained jackets and pants have long been symbols of the hard work. 


However, the smoke, ash and soot contain compounds that can pass through most protective clothing. These compounds can mix with sweat and oils to reach deep layers of the skin and eventually the bloodstream. The human body removes them, but very slowly, so the compounds can build up in blood and organs over time, raising a person’s health risks.


Carcinogens can pass through many fabrics


To study the chemicals firefighters are exposed to and find ways to improve their protective clothing, my team visited several controlled-burn sites – fires intentionally set to clear flammable undergrowth to prevent future wildfires – and collected firefighters’ dirty protective clothing to examine the contaminants.


We found that ultrafine carcinogenic smoke particles could travel through many of the fabrics the firefighters were wearing, meaning it could reach their skin.


 
Firefighters face blowing smoke that can get everywhere. Textile and Apparel Science Laboratory/Oklahoma State University 


Highly breathable fabrics, which can reduce firefighters’ heat stress, are more likely than tighter weaves to allow particles to reach the skin. 


However, researchers have found that rough fabrics, because of their irregular surfaces and higher friction, can trap and hold ash and smoke particles, preventing them from moving through the material. 


Features such as surface roughness and protruding fibers create more sites where particles can stick to the outer surface rather than passing through. There are drawbacks: Contaminants can also accumulate on the rougher surface, meaning they may require better cleaning procedures to avoid continuing exposures.


There can also be a trade-off in comfort if increasing roughness and density reduces airflow, meaning heat can’t escape as easily.


Better protection starts at the nano level


Firefighter clothing is commonly made from heat-resistant fibers such as Kevlar, Nomex, PBI and flame-retardant cotton. Often, this combination of heat resistance and protection against liquid hazards, such as fuels used in drip torches, has been achieved through the use of PFAS – per- and polyfluoroalkyl substances, also known as “forever chemicals” because they linger in the environment. However, PFAS are a growing concern for human health. 


While some manufacturers are working to both improve their designs and remove PFAS from the fabric, most still focus primarily on thermal protection rather than particle filtration when it comes to design.


My team is working on integrating filtration into the fabric through the material’s structure and through the use of advanced layers within the fabric, including smart fabrics and nanofabrics.



            [image: Pairs of images showing the fabric as you would see it and a close up, clean and covered in soot from burning ash wood.]
            
              Microscope images show differences in the fabric of a clean firefighting jacket, on the left, and one exposed to burning ash trees, on the right, both from the author’s testing of wildland firefighters’ clothing. Contaminants appear as round spots attached to the fibers in the close-up of the fabric on the right.
              Textiles and Apparel Science Laboratory/Oklahoma State University, CC BY-ND
            
          

Smart fabrics and nanofabrics are textiles engineered at very small scales to interact with particles and chemicals. Nanofabrics, for example, have extremely thin fibers and very small pores that can capture fine and ultrafine particles more effectively than typical fabrics do. 


They can prevent chemical transmission by physically blocking particles as well as capturing chemicals on high-surface-area materials, such as activated carbon or graphene. At the same time, they remain breathable because their porous structures allow air and moisture vapor to pass through while stopping harmful particles.





Multilayer fabrics fine-tuned to do it all


We have been experimenting with multilayer systems with nanofiber filters, nanocoatings or nanocomposites that can combine filtration, the ability to capture particles and comfort.


Using techniques such as electrospinning, which uses an electric charge to create extremely thin fibers and control their diameter and the fabric structure, we can essentially tune the fabric for ideal levels of protection and breathability.


The goal is to create fabrics that not only block particles but also capture and neutralize them, while still maintaining airflow and usability in real wildfire conditions.


Wildland firefighters risk their lives to keep communities safe. They deserve gear that can keep them safe, as well.

Sumit Mandal receives funding from the Oklahoma Agriculture Experiment Station and College of Education and Human Science  at Oklahoma State University for research on this topic.


Original: https://theconversation.com/firefighters-face-a-higher-risk-of-skin-cancer-nano-fabrics-with-tiny-rough-fibers-can-help-keep-them-safer-283964



06

Bingles, knuckleballs and ‘Beer Barrel Polka’ – hundreds of forgotten works showcase the eclectic world of baseball scholarship

theconversation.com · Tom Reinsfelder, Distinguished Librarian, Penn State

The aerodynamics of the knuckleball was one of the hundreds of academic theses and dissertations that were recently compiled in a database. Diamond Images/Getty ImagesToday’s fans may associate baseball research with cutting edge analytics. But long before data-driven tools like Statcast and FanGraphs, university students were conducting research about baseball.


About three years ago, I came across a 1988 article published by the Society for American Baseball Research. Written by a historian of Cuban baseball named Peter C. Bjarkman, it highlighted several academic dissertations, noting that they “provide a fruitful scholarly resource … yet at the same time represent one of the least explored sources.”


The baseball fan in me immediately wanted to know how many other dissertations existed, and which topics they covered. But after digging around, I realized that no such list existed. So the academic librarian in me decided to compile it for future researchers.


I ended up locating more than 850 dissertations and theses written by students between 1908 and 2024 from nearly 300 universities, and compiled the data, which appears in a recent issue of the Baseball Research Journal.


I was impressed by how many students across so many disciplines found a way to connect their area of study to baseball. It has been eye-opening to read about the game from the perspectives of business, communication, history, music, physics, psychology and more.


The new catalog is full of curiosities, but here’s a sampling of five that showcase the range and creativity of baseball scholarship:


1. “Smoking and Its Effects Upon Base Ball Pitching”


Hughie Jennings, manager of the Detroit Tigers from 1907 to 1920, once observed that “the use of tobacco in any form … has a very bad effect upon athletes.” 


In 1916, William A. Lang, a student at the International Young Men’s Christian Association Training School – now Springfield College in Massachusetts – attempted to provide some scientific evidence, though his methods lacked the rigor of today’s scientific research.


He had 12 players perform a series of pitching activities. During a break between round one and round two, they smoked either one cigar, two cigars or no cigars. Pitching accuracy decreased noticeably after smoking, while accuracy increased after a break with no smoking. 


Several participants, especially those who were not smokers before, dropped out of the study after becoming sick. Even so, many professional baseball players smoked cigarettes into the 1970s, while the more discreet practice of chewing tobacco persisted longer.



            [image: Black-and-white photo of smiling man in baseball uniform next to an image of a box of cigarettes and the text 'Go, Dodgers, Go!']
            
              Los Angeles Dodgers Hall of Fame pitcher Sandy Koufax appears on a billboard advertising Tareyton cigarettes in 1962.
              Gary Leonard/Corbis via Getty Images
            
          

2. “An Historical Dictionary of Baseball Terminology”


As baseball writing expanded in the 1890s, newspaper reporters tried to come up with creative ways to avoid repeating common words.


In 1939, Edward J. Nichols, an English student at Penn State, noticed how many terms had carried over into everyday speech, many of which are still in use today: There are “hit-and-run” accidents, “pinch hitters” who swoop in to offer a helping hand, and big successes are described as “home runs.”


Nichols compiled a list of well over 1,000 baseball-related terms and definitions, and the dates of earliest known use.


Many are still used today:



	At Bat (1861)

	Backstop (1887)

	Bean Ball (1912)

	Clean up Hitter (1907)

	In the Hole (1937)


	Whiff (1881)




Other words and phrases are no longer commonly used:



	Balldom (1905) was used to describe the world of baseball

	Bingle (1902) was a term for a safely batted ball

	Bird Cage (1906) was slang for a catcher’s mask

	Egg Feast (1891) described a scoreless game

	Ice Wagon (1908) was an exceedingly slow runner

	Pill (1906) was simple slang for the baseball itself

	Tissue Paper Tom (1937) for a player who is easily injured

	Unbutton the Shirt (1937) meant preparing to take a big swing




3. “The Sporting Spirit: Perceptions in Philatelic Art Iconography and Sports Philately, 1896–1974”


In 1991, an Ohio State University physical education student named Myrtis Herndon compiled a comprehensive catalog of international sports-related postage stamps. 



            [image: A green postage stamp featuring Arabic text and a drawn portrait of a baseball player.]
            
              Hall of Fame shortstop Honus Wagner appeared on a set of stamps issued by the United Arab Emirates, then known as the Trucial States, in 1969.
              Post of Ajman/Wikimedia Commons
            
          

The first to feature baseball appeared in 1934 and was issued in the Philippines, where the sport had been introduced under American colonial rule. 


In 1969, the United Arab Emirates – then known as the Trucial States – produced a series of stamps, aimed primarily at global collectors, of iconic artists, musicians and athletes, including six Major League Baseball Hall of Famers. A 1971 set, which appears to have been produced by the kingdom of Ras Al Khaimah, highlighted the baseball diplomacy between the U.S. and Japan.


Taiwan issued several stamps in the early 1970s to celebrate the country’s string of Little League World Series championships. Costa Rica, the Dominican Republic, Nicaragua, San Marino and Venezuela also produced baseball-themed stamps at various points. 


4. “The Aerodynamics of the Knuckleball Pitch”


Michael Morrissey, a mechanical engineering student at Marquette University in 2009, noticed that while others had written about the movement of pitches like curveballs, research was lacking when it came to knuckleballs. 


Very few pitchers can successfully throw this pitch, which requires a special grip that significantly reduces the spin of the ball, making it difficult to hit.


Morrissey’s thesis includes a history of the knuckleball, an interview with All-Star knuckleballer R.A. Dickey and experiments to better understand the pitch’s strange, unpredictable movement. He used a series of sophisticated techniques and instruments – including a wind tunnel, a helium bubble generator and high-speed camera – to observe its lift, rotation and velocity, among other forces.


5. “From the Hammond Organ to ‘Sweet Caroline’: The Historical Evolution of Baseball’s Sonic Environment”


In his 2012 dissertation, Matthew Mihalka, a music student at the University of Minnesota, described the sounds of the ballpark from the game’s earliest days to the modern era.


Before loudspeakers, fans could see live musicians, military bands and even Broadway acts at the ballpark.


Organ music became one of the sport’s defining sounds in the 20th century. The first organ appeared in 1941 at Wrigley Field. More stadiums added the instrument after the invention of the Hammond electric organ and following improvements to stadium public address systems. 


Organs reached their peak in the 1960s, but some live organists still carry on this baseball tradition. While the organists usually remain in the background, at least one was ejected from a game for playing “Three Blind Mice” in response to an umpire’s call. 


Mihalka profiles several of baseball’s most prominent ballpark organists, including Gladys Goodding, who worked the keys and pedals for the Brooklyn Dodgers from 1942 to 1957, and Nancy Faust, who was the organist for the Chicago White Sox from 1970 to 2010.


While recorded music largely dominates the ballpark soundscape today, audience participation and communal singing have long made up another important element of the baseball experience, with fans regularly belting out “Sweet Caroline” in Boston, “Here Comes the King” in St. Louis and the “Beer Barrel Polka” in Milwaukee.



            
            Nancy Faust, who was the organist for the Chicago White Sox for over 40 years, briefly came out of retirement to play six Sunday games in 2025.
          

The full list of dissertations and theses is free to access – a resource for casual fans and researchers alike who want to learn more about the game.

Tom Reinsfelder is a member of the Society for American Baseball Research. 
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5 ways data centers endanger their local communities and the country as a whole

theconversation.com · Neha Gour, Ph.D. Candidate in Science Communication, George Mason University · Ed Maibach, Distinguished University Professor Emeritus of Communication, George Mason University · Luis Ortiz, Assistant Professor of Atmospheric, Oceanic and Earth Sciences, George Mason University

An Amazon data center sits next to a neighborhood in northern Virginia. Nathan Howard/Getty ImagesEvery internet search, streamed video and AI-generated response depends on a data center somewhere. Driven by rapid growth in artificial intelligence, cloud computing and cryptocurrency, data centers have become the backbone of the modern digital economy. But though their key role is in enabling virtual and remote experiences, data centers are physical buildings in real communities around the nation and the globe.


The United States hosts more than 4,000 data centers – more than any other country. The U.S. Department of Energy expects that, taken together, all U.S. data centers will consume as much as 12% of all U.S. electricity by 2028. In 2023, data centers consumed about 4.4% of total U.S. electricity – roughly 176 terawatt-hours.


In the U.S., Virginia has more data centers than any other state – over 600, two-thirds of which are in the northern Virginia suburbs of Washington, D.C. In 2023, the state’s data centers consumed about 26% of Virginia’s total electricity supply – a higher share than in any other state.


We study science communication, climate science and public health, so we wanted to understand how data centers in Virginia affect the people who live near them and the broader public.


We found that the data centers that already exist affect nearby residents and the nation as a whole in five main areas: air quality, water quality, noise levels, land use and energy costs.



            [image: Metal boxes are in a line next to a much larger building.]
            
              A row of generators sits alongside a data center building in northern Virginia.
              Andrew Caballero-Reynolds/AFP via Getty Images
            
          

Air pollution


Data centers generally operate 24/7 and consume enormous amounts of electricity, which must be generated somewhere – either near the data center or farther away.


When fossil fuels are burned to generate that power, they emit a wide range of air pollutants, including those linked to lung disease, cardiovascular disease, stroke and neurological conditions. They also emit heat-trapping pollution that causes global warming and climate change, which, in turn, worsens air pollution further.


Generating power for U.S. data centers in 2023 emitted the equivalent of 2.2% of the nation’s greenhouse gas emissions. Other air pollutants emitted from fossil-fuel combustion are associated with increased risk of ADHD and autism in children and risks of Parkinson’s and Alzheimer’s diseases in older adults.


Unless the energy powering data centers comes from clean energy sources, such as solar, wind or geothermal, generating that electricity also pollutes the air. People who live near fossil-fuel burning power plants, whether in communities that also host data centers or in distant states, are exposed to air pollution. And during electrical outages, on-site diesel generators kick in, releasing large amounts of air pollution that can harm data center employees and nearby residents alike. 


Water consumption and pollution


Data centers require vast quantities of water to cool their servers. Globally, they are projected to consume between 4.2 billion and 6.6 billion cubic meters of water annually by 2027. In the United States, data centers already rank among the top 10 industrial water users.


In northern Virginia, data center water use has risen sharply. In Loudoun County alone, just northwest of D.C., potable water use by data centers more than doubled between 2019 and 2023, while facilities across northern Virginia consumed nearly 2 billion gallons of water in 2023.


This demand can strain local rivers, aquifers and municipal water systems, even in regions like the mid-Atlantic that are not usually prone to drought, but especially in regions like the U.S. Southwest that face persistent droughts.



            [image: Rows of small equipment boxes sit atop the roof of a commercial building.]
            
              Cooling fans on data center roofs can spread noise and vibrations.
              Andrew Caballero-Reynolds/AFP via Getty Images
            
          

Noise pollution


Data centers’ continuous operation means that cooling systems, including air chillers and cooling fans, generate a persistent humming sound around the clock – as do any generators that are in use to provide power. 


In northern Virginia, some residents have complained about an industrial-scale “drone” or “hum.” Measurements at the data centers that were the subject of complaints found noise levels were between 40 and 59 decibels on residential property.


Those noise levels are quieter than a conversation with someone 3 feet away and not loud enough to damage people’s hearing or violate local noise ordinances. But they are close to levels the EPA says reduce people’s ability to work, sleep and exercise. Some people have complained that data center noise has given them trouble sleeping and concentrating, and some have said they avoid using their homes’ outdoor spaces, where the noise is louder.



            [image: A construction site with many trucks and several cranes.]
            
              A data center under construction in Ashburn, Va., in November 2025.
              Andrew Caballero-Reynolds/AFP via Getty Images
            
          

Land use and community well-being


Data center expansion often targets land near green spaces, agricultural areas or rural communities where developers can secure affordable land with access to existing electricity supplies.


Converting green space into industrial facilities can diminish health benefits associated with being in and near natural environments, including opportunities for physical activity and improved mental well-being.


In Virginia, residents living near data center construction have reported increased exposure to truck traffic and diesel exhaust, which can contribute to respiratory and cardiovascular health risks, especially in children and older adults. While these effects are typical of large construction projects, they can be amplified when several data centers are clustered together.


In places like Prince William County, Virginia, developers have proposed data centers on roughly 2,400 acres of undeveloped land in the Rural Crescent, an area designated by the county’s planners to remain relatively undeveloped. Those data centers could transform open space and rural farmland into industrial zones, disrupting communities with long-standing ties to the land.



            [image: Electrical transmission equipment sits in an area near a large commercial building.]
            
              Data centers use large amounts of electricity.
              Andrew Caballero-Reynolds/AFP via Getty Images
            
          

Rising energy costs


As data centers increase electricity demand, they put upward pressure on energy prices across the grid. A 2024 Virginia legislative report found that the state’s typical residential electricity bill could rise by $14 to $37 per month by 2040 because of grid strain tied to data center growth – a 9% to 25% increase over current average bills, and a figure that does not factor in potential inflation.


These higher costs are paid by all consumers, but they place a greater burden on families that are most economically distressed, who also tend to have more health problems. Lower-income families spend a higher share of their budget on electricity, and when bills rise, the consequences can include reduced access to adequate heating and cooling, increased risks of heat-related illness and cold-related cardiovascular stress, as well as difficult choices between paying for energy and food or healthcare.


What can be done


Many of these health harms can be mitigated through better planning and design.


Increasing the share of renewable energy used to power data centers would help reduce air pollution and associated health harms.


Using recycled water in targeted systems that cool individual server rows or racks rather than whole buildings can significantly reduce cooling energy demand, with some studies estimating reductions of up to 29%.


On noise, a Leesburg, Virginia, data center reduced low-frequency tonal noise by reengineering its fan mounts.


And on energy costs, requiring large-scale data centers to cover more of the grid costs they create could help protect residential customers from higher electricity bills.


The world’s digital infrastructure runs through data centers, and that is not changing. We believe that expanding this infrastructure without protecting the health of surrounding communities is an unacceptable option.

Edward Maibach currently serves on the Board of Directors of the Global Climate and Health Alliance. He has previously had funding from philanthropic organizations to conduct research and educational programming on the human health relevance of climate change and air pollution.
Luis Ortiz receives funding from US NSF, NASA, and NOAA to study the impacts of changing hazards on humans and infrastructure.
Neha Gour does not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and has disclosed no relevant affiliations beyond their academic appointment.
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Both Democrats and Republicans give millions to universities in earmarks – but not in the same way

theconversation.com · Stephanie Aguilar-Smith, Assistant Professor of Higher Education, University of Georgia · Heather McCambly, Assistant Professor Educational Foundations, Organizations and Policy, University of Pittsburgh

Approximately $2 billion in earmarked money went to colleges and universities from September 2025 through October 2026.  Douglas Rissing/iStock via Getty Images PlusU.S. politicians have perhaps never been more divided, including when it comes to their views on higher education. 


Republicans are pushing for more control over the day-to-day work at colleges and universities. Some Republican politicians say that universities are elitist, woke organizations that are out of touch with the general public and lack value for most people. In step with this rhetoric, they have cut funding to higher education, including slashing grants to universities with ethnically and racially diverse student bodies. 


Democrats, meanwhile, broadly support higher education, praising it for its role in improving people’s lives. They are challenging these cuts and the Trump administration’s mounting interference into how colleges are run.


Despite these differences, both Democrats and Republicans invest billions in higher education and issue billions annually in federal earmarks. Federal earmarks are taxpayer-funded spending provisions that Congress members allocate, with minimal oversight, to projects or organizations that typically align with their priorities. 


For fiscal year 2026, spanning October 2025 through September 2026, Congress allocated US$16 billion in earmarks to a range of causes – approximately $2 billion of which went to colleges and universities across the country. 


We are scholars of higher education who have analyzed federal earmarking patterns in recent years. Our May 2026 study considers how party affiliation shapes universities’ earmark outcomes.


Where do Republicans and Democrats funnel academic earmarks? Does either party put this money where their mouth is? The data tells a story of partisan preferences that are predictable in some ways and surprising in others.


Understanding federal earmarks


Some critics call federal earmarks “congressional pork” and describe them as wasteful pet projects used to curry political favor.


However, Congress has long leveraged earmarks to fund expensive and important infrastructural projects, like airport updates. Earmarks can also help colleges pay for expensive construction projects they might not be able to otherwise afford, especially as college enrollment declines and state and local funding to higher education decreases. 


Current federal guidelines cap federal earmarks to 1% of total federal discretionary spending. Currently, each member of Congress may issue 15 earmark requests to the House Committee on Appropriations each fiscal year. 


The House and Senate appropriations committees ultimately negotiate and decide which projects receive funding, and how much. 



            [image: A young Black woman wearing jeans sits on a bench near a sidewalk surrounded by trees and green lawns, with a red building in the distance.]
            
              A student sits outside the library on the campus of North Carolina Central University, a historically Black college and university, in March 2026 in Durham, N.C.
              DeAndres Royal/North Carolina Central University via Getty Images
            
          

Not all schools receive the same


Our 2024 study showed that Congress, as a whole, earmarked far less funding to minority-serving institutions and community colleges compared with what it gave to well-endowed research universities. 


Minority-serving institutions,like historically Black colleges and universities and tribal colleges and universities, serve large shares of students of color and low-income students. They are generally underfunded. 


Recent reports indicate that Congress members may also favor their alma maters when doling out earmarks.


Twenty-four senators – 13 Democrats and 11 Republicans – collectively requested approximately $636 million for projects at their alma maters in fiscal year 2026. But Republicans were responsible for nearly three-fourths of those requests, or $470 million. 


For example, Senator Jim Justice, a Republican from West Virginia, requested nearly $60 million across seven earmark projects for his alma mater, Marshall University.



            [image: Two men seated in a wheelchair and on a mobile seated scooter wear blazers and smile at each other as their hands extend toward each other.]
            
              Republican senators Jim Justice, left, of West Virginia and Mitch McConnell greet each other at the U.S. Capitol in Washington on June 1, 2026.
              Nathan Posner/Anadolu via Getty Images
            
          

Republicans’ earmark tendencies


Contrary to their largely fiscal conservative rhetoric and critiques of universities as overly woke and elitist, Republicans generally sponsor earmarks with gusto across the board, including for colleges and universities. 


Eight Republicans were among the 10 most generous earmark sponsors in fiscal year 2026. Republicans also made up 27 of the 31 representatives who requested $50 million or more from that year’s budget.


Based on our analysis, from October 2021 through September 2023, Republicans sponsored $230 million more in earmarks to colleges and universities than their Democratic colleagues did. 


Republicans also tended to send less in earmarked funding to colleges and universities serving large numbers of students who receive need-based federal financial aid, per our findings. Rather, Republicans were more likely to earmark money for whiter, wealthier universities, like the University of North Carolina, Chapel Hill or the University of Michigan.


For example, Senator Mitch McConnell directed just shy of $60 million in earmarks to two large research universities, University of Louisville and the University of Kentucky, for fiscal year 2026. McConnell attended both of those schools. 


Nearly 70% and just over 75% of the undergraduates at the University of Louisville and the University of Kentucky, respectively, identify as white. 


That same year, McConnell sponsored a $2 million earmark project for a single community college in the state – Madisonville Community College. 


He did not sponsor any earmarks for the state’s two historically Black colleges and universities: Simmons University and Kentucky State University. 


Democrats’ earmark tendencies


Democrats, meanwhile, generally walk the talk in terms of which colleges and universities they fund, generally supporting minority-serving institutions and campuses with large numbers of students who receive Pell Grants. Pell Grants are a form of federal financial aid for low-income students that they do not have to repay, unlike loans.


Our analysis specifically shows Democrats gave these schools an outsized share of the pot of earmarked dollars, relative to what they gave overall to colleges and universities.


Some Democrats also sponsored earmarks to minority-serving institutions beyond their own districts. 


For example, while Florida International University is in Republican Representative Mario Diaz-Balart’s district, he did not request earmark funding be sent their way in 2022. Rather, that year, Representative Debbie Wasserman Schultz, a Democrat from another district in Florida, secured a $2 million earmark for the university to support its public health and social work programming.


However, Democrats’ earmarks are much smaller than their Republican counterparts and generally far too small to level the playing field for minority-serving institutions, which are chronically underfunded. 


So, while Democrats direct more earmarks to minority-serving institutions than Republicans, the comparatively small size of those awards cannot close the funding gap these schools face. 



            [image: Four men wear suits and stand at a wooden podium together.]
            
              Alex Padilla speaks alongside fellow California Democratic Sen. Adam Schiff, second from left, on March 2, 2026, in Washington.
              Heather Diehl/Getty Images
            
          

In 2026, for example, the Democratic senators from California, Alex Padilla and Adam Schiff, secured a $3.5 million earmark to support the University of California, Merced’s medical school. This is a Hispanic-serving institution, meaning a college or university where at least 25% of undergraduates are Hispanic.


At the same time, Republican Senator John Boozman from Arkansas secured $45 million in earmarks to upgrade the University of Arkansas Medical Center, which is a predominantly white school. 


Based on our research, it seems that both parties have real, if different, work to do to fully leverage earmarks to support higher education.

The authors do not work for, consult, own shares in or receive funding from any company or organization that would benefit from this article, and have disclosed no relevant affiliations beyond their academic appointment.
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Upcoming telescopes could shed light on dark matter – astronomers are looking for these ‘fingerprints’ of the elusive substance

theconversation.com · Marco Ajello, Professor of Physics and Astronomy, Clemson University · Christopher Karwin, Assistant Professor of Physics and Astronomy, Clemson University

Dark matter makes up a large proportion of galaxies like the Milky Way, but scientists are still figuring out what it is.  RubinObs/NOIRLab/SLAC/NSF/DOE/AURA/B. Quint, CC BYNASA’s plans to return astronauts to the Moon through the Artemis program and ultimately send humans to Mars highlight just how far space exploration has come. Yet while the Moon and Mars remain compelling destinations filled with scientific mysteries, looking beyond our solar system raises even deeper questions about the universe itself.


Among the biggest of those mysteries is matter – the substance that makes up everything around us. Surprisingly, most of the matter in the universe is invisible, and astronomers still do not know what it is.


Physicists estimate that about 85% of all matter is made of something we cannot see, touch or directly detect. This elusive substance is known as dark matter. It doesn’t emit light like stars or galaxies. The only reason scientists know it exists is because of its gravity.


Galaxies rotate too fast to be held together by just the matter that can be seen. Light bends more strongly than expected as it travels through space. Galaxies within clusters fly past one another much faster than they should based on their visible mass alone. 


Based on data from across the cosmos, scientists keep coming to the same conclusion: There is something out there that cannot be seen, but whose presence is unmistakable. It’s a question that has intrigued astronomers like us for more than 50 years.


So what is dark matter, and why does it matter?


A missing piece of the cosmic puzzle


Everything in our everyday world is made of atoms, which are combinations of protons, neutrons and electrons. These particles form stars, planets, people and everything you see.


Dark matter, scientists believe, is fundamentally different. It is likely made of entirely new kinds of particles yet to be discovered. Understanding what those particles are would fill a major gap in the scientific understanding of physics. But the importance of dark matter goes far beyond particle physics.


Dark matter played a crucial role in shaping the universe. Shortly after the Big Bang that kicked off the birth of the universe, it acted as a kind of gravitational scaffolding, helping ordinary matter clump together to form the first galaxies and stars. Even today, it acts as the invisible glue that holds galaxies together.


In other words, without dark matter, the universe as you know it might not exist.


Looking for invisible matter


Because dark matter does not emit light, scientists must search for it indirectly. One promising approach is to look for the signals it might produce when its particles collide and destroy each other through a process known as annihilation.


This idea may sound exotic, but it has a familiar analogy. In medical imaging, devices such as positron emission tomography scanners, or PET scanners for short, detect radiation produced when particles of antimatter – positrons – annihilate with electrons, which are normal matter. 


Antimatter is just a form of matter made of particles that have the same mass as ordinary matter, but opposite charges and quantum properties. The annihilation signals in PET scanners allow doctors to map cancerous tissues inside the human body.


Scientists hope something similar could happen with dark matter. If dark matter particles annihilate with each other, they may produce high-energy radiation called gamma rays. These gamma rays could act as fingerprints, revealing where dark matter is concentrated and its properties.


As astrophysicists who study gamma rays, we and our collaborators use space-based telescopes to search for these signals.
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              Visualization from the Aquarius Project, a high-resolution cosmological dark matter simulation. The image shows the dark matter structure on both large cosmological scales, left panel, and on the scale of the Milky Way.
              Volker Springel/Virgo Consortium, The Aquarius Project
            
          

A mysterious signal at the heart of our galaxy


One of the most powerful tools for this search is NASA’s Fermi Large Area Telescope, known as Fermi-LAT, which has been observing the gamma-ray sky since 2008. Gamma rays are the most energetic form of light, and they are produced by some of the universe’s most extreme phenomena. 


For years, Fermi has detected an unexplained glow of gamma rays coming from the center of the Milky Way. Based on gravitational observations such as galaxy rotation curves, stellar motions, and the bending of light, combined with cosmological simulations, astrophysicists expect this region to be extremely rich in dark matter, making it an intriguing place to look for annihilation signals.


Could this glow be evidence of dark matter?


Possibly. But there’s a complication: The center of our galaxy is also crowded with more conventional astrophysical gamma ray sources, such as rapidly spinning neutron stars, which are produced from the collapse of massive stars. These objects can produce gamma rays that mimic the expected signal from dark matter.


At the moment, scientists cannot say for certain what is causing the emission. The signal could be a breakthrough, or it could be something more ordinary.


Clues from smaller galaxies


To help resolve this mystery, researchers also study much smaller systems, known as dwarf galaxies, which orbit the Milky Way. These galaxies contain dark matter but relatively few other sources of gamma rays, making them cleaner environments to search for dark matter-related signals.


So far, no definitive detection has been made.


However, an analysis published in March 2024 led by our team at Clemson University found hints of a signal emerging from these dwarf galaxies, and updated results collected since have supported these findings. 


Using the latest Fermi-LAT data, combined with an updated census of dwarf galaxies and improved estimates of their dark matter content, we searched for faint gamma-ray signals across the population of dwarf galaxies. This led us to uncover an excess of gamma rays that earlier studies had also hinted at. The more data we’ve collected, the more significant the excess appears to become.


The evidence is not yet strong enough to claim a detection of dark matter, but it is intriguing. The properties of this signal are also consistent with what scientists see in the center of the Milky Way. If both signals share the same origin, the case for dark matter would grow stronger. 



            [image: An illustration of the Fermi telescope in orbit over Earth. It looks like a metal box with two solar panels protruding off either side.]
            
              The Fermi spacecraft surveys the sky searching indirectly for dark matter.
              NASA's Goddard Space Flight Center/Chris Smith (USRA/GESTAR)
            
          

The next decade could be decisive


Confirming a dark matter signal will require more data and better instruments working together.


Future observations from the Fermi-LAT will continue to improve the sensitivity of these searches. Additionally, new facilities such as the Vera C. Rubin Observatory in Chile, are expected to discover more dwarf galaxies for researchers to study.


Another key mission is NASA’s Compton Spectrometer and Imager, or COSI, scheduled for launch in 2027. COSI will offer a new view of the gamma-ray sky and could help clear up several longstanding mysteries. Among these mysteries is yet another unexplained bright glow from the center of the galaxy, produced when electrons and positrons annihilate, just as in PET scans. 



            [image: An illustration of a telescope which is cylindrical with a solar panel off on its side.]
            
              The COSI telescope will study antimatter in the galaxy.
              COSI artist's concept, above — Northrop Grumman Systems Corporation
            
          

Despite discovering the annihilation signal more than 50 years ago, scientists still don’t know where these positrons are coming from. By mapping this emission in unprecedented detail, COSI could help reveal what’s producing the glow, and whether it might be connected to dark matter and other unexplained signals in the Milky Way.


These efforts, along with many other ongoing searches, may help determine whether scientists are truly seeing the fingerprints of dark matter or something else entirely.


As humans push further into space, from the Moon to Mars and beyond, new worlds wait to be discovered. In parallel with the new age of space exploration, with each new observation, scientists may be getting closer to answering one of the most fundamental questions in physics.

Marco Ajello receives funding from NASA. 
Christopher Karwin receives funding from NASA. 


Original: https://theconversation.com/upcoming-telescopes-could-shed-light-on-dark-matter-astronomers-are-looking-for-these-fingerprints-of-the-elusive-substance-281619
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HIV enters the brain and doesn’t leave – paradoxically, drugs intended to reduce brain inflammation increase virus levels

theconversation.com · Smita S. Iyer, Associate Professor of Pathology, University of Pittsburgh

HIV hides in reservoirs in the brain, causing persistent inflammation and long-term damage. Design Cells/iStock via Getty Images PlusHIV can damage the brain and cause memory and cognitive problems. And once HIV enters the brain, it does not leave.


HIV targets a type of immune cell called helper T cells. These immune cells move throughout the body, including the brain, constantly scanning for pieces of foreign proteins called antigens that typically indicate the presence of a pathogen. When helper T cells detect antigens, they activate other immune cells to clear the infection.


Because HIV infects and depletes helper T cells, it weakens a person’s immune defenses and increases their risk of opportunistic infections, leading to AIDS.


Fortunately, there are lifesaving antiviral drugs that can control HIV and preserve helper T cells. But these antiviral drugs are unable to effectively cross into the brain and spinal cord. 


My laboratory studies how helper T cells work, with the goal of developing HIV vaccines and treatments for neurodegenerative diseases. When helper T cells carry HIV into the brain, the virus hides in cells and causes persistent inflammation. This damage can accelerate brain aging.


Currently, there are no treatments to clear HIV from the brain and spinal cord. Researchers have been looking into ways to reduce the stubborn inflammation HIV causes in the central nervous system. But working with our colleagues in the Morrison Lab at UC Davis and the Raeman Lab at the University of Pittsburgh, our study found that a therapy designed to reduce inflammation in the brain and spinal cord can backfire. Instead, it increased virus levels in the brain.


Integrins are integral for viral control


T cells survey the brain and spinal cord using proteins called integrins. Embedded on the surface of cells, integrins allow immune cells to enter different areas of the body.


Researchers are studying whether blocking integrins could help combat inflammation in the brain by blocking immune cells from carrying HIV into the central nervous system. Our team tested this theory by giving rhesus macaque monkeys infected with SIV – a version of HIV that infects nonhuman primates – a multiple sclerosis drug that targets integrins. 



            
            Integrins play a key role in how cells manage infections.
          

However, when our team blocked an integrin called alpha-4 that allows T cells to migrate into the brain, we found that the amount of virus in the brain did not decrease. In fact, the viral load in some brain areas actually increased. 


Bring a sniper to viral fight


We took a closer look to figure out why virus levels unexpectedly increased. Blocking the alpha-4 integrin that allow helper T cells into the brain didn’t decrease the level of those immune cells in the brain, we found. It actually reduced the numbers of another type of immune cell: killer T cells.


Unlike helper T cells, which activate other immune cells to clear an infection, killer T cells destroy infected cells. By reducing only the number of killer T cells in the brain, helper T cells continue to carry viruses into the brain, with fewer killer T cells to stop them.


To confirm our reasoning, we isolated immune cells from the brain and looked for the presence of virus and gene activity related to how well these cells were communicating with each other. We also assessed these same variables in the hippocampus, a brain region that plays a key role in regulating memory and cognition.



            [image: Microscopy image of brain cells with short, kinky filaments extending from small circles]
            
              This microscopy image shows immune cells called microglia in the hippocampus of rhesus macaques.
              Giovanne B. Diniz, John H. Morrison, and Smita S. Iyer, CC BY-SA
            
          

Both of these approaches pointed to the same conclusions. First, viral levels in the brain were higher in helper T cells following treatment. And second, the ability of killer T cells to interact with key immune cells in the brain was impaired, leading to ongoing inflammation.


Finally, we looked at mice engineered to develop T cells without the alpha-4 integrin. We found that helper T cells, which carry HIV, do not need the integrin to enter the brain, but activated killer T cells do.


Helping the killers


Reducing systemic inflammation in addition to antiviral treatment could help reduce the effects of HIV infection on the brain. Our findings suggest that HIV treatments that target immune cells with higher precision can better combat neurodegeneration instead of causing further damage.


HIV continues to rank among the top three deadliest infectious diseases worldwide. Over 40 million people globally were living with HIV in 2024, and over 22% did not have access to treatment. The Trump administration’s 2025 cuts to global funding for HIV treatments will result in higher rates of HIV infections and deaths.


More support for research on how to harness and modify the immune system to better fight HIV and other infectious diseases can improve the lives of millions of patients.

Smita Iyer owns shares in SyntherionBio. She receives funding from NIH. 


Original: https://theconversation.com/hiv-enters-the-brain-and-doesnt-leave-paradoxically-drugs-intended-to-reduce-brain-inflammation-increase-virus-levels-281502
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