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Astronomy
This Photo of the Martian Dawn Could Be Curiosity’s Most Serene Image Yet
Morning on the Red Planet
By David Nield
7:00 AM CDT on October 9, 2026
Add Nautilus to Google

The Curiosity rover has taken some fantastic photos since it landed on the Red Planet in 2012. And here’s a stunning new one to add to the collection: a view of an early morning Martian sunrise.
The shot was captured by Curiosity’s Mastcam, actually two cameras in one snapping images at a resolution of 1,600 by 1,200 pixels. The scene was stitched together from a series of photos snapped at around 8:30 a.m. Mars time on August 11, 2026.
The Mastcam is one of many instruments on board Curiosity. Credit: NASA/JPL-Caltech
What makes this photo particularly special is what NASA scientists haven’t done to it. Unlike most Curiosity images, it hasn’t had any white balance adjustment done to make it more “Earth-like” (and to help geologists pick out different features); this is a closer match to what you’d actually see waking up on Mars.
As for the view, it’s of rocky ridges known as yardangs that have been carved over millions of years. They’re on the northwestern edges of Mount Sharp, which stands 3.4 miles high and which the rover has been ascending slowly since 2014. 
Read more: “The Best Mars Photos Taken by the Curiosity Rover”
“The yardang layer looks out of place,” Curiosity project scientist Ashwin Vasavada explained in a statement. “It’s the wrong color, the layers tilt at an odd angle, and it almost appears plastered on. But that’s what makes it exciting to reach. No one is sure exactly what created this layer, but one idea is it may be ash deposited by ancient volcanic eruptions.”
The full panorama captured by the rover. Credit: NASA/JPL-Caltech/MSSS
Previously, Curiosity’s study of yardangs has led to some important revelations about the lakes and streams that once cut through the Martian surface, before it got dried out into its current, arid state.
At an elevation of about 3,200 feet, Curiosity is now higher than any other probe has ever been on Mars, though there’s still a long way to go. It’s hoped that the rover will reach the ridges in this photo sometime in 2027, when it will attempt to get a rock sample as well as some close-up imagery.
While it’s difficult to say for certain how long Curiosity will remain operational, if it wants to beat the record lifespan for a Mars rover (14 years and 136 days set by Opportunity), it needs to keep going until at least Christmas.
And if the NASA Curiosity team is taking requests, how about a sunset next time? 
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Paleontology
Our Ancient Ancestors’ Lost Habitat Revealed by 700,000-Year-Old Elephant’s Tooth
An elephant’s tooth never forgets
By Jake Currie
5:00 PM CDT on October 8, 2026
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The Levant was a busy corridor around a million years ago. Long before it became a place where modern humans and Neanderthals mingled, the narrow land bridge linking Africa to Eurasia proved to be a popular thoroughfare for other ancient hominins who settled in the region (most likely Homo erectus and Homo heidelbergensis). Unfortunately, there’s still a lot we don’t know about the paleoclimate there, but we recently got some clues thanks to an elephant’s tooth.
The tooth, dated to around 700,000 years ago, was discovered alongside tusk fragments and a cache of basalt hand axes from the same period in the Daughters of Jacob Bridge region just south of Israel’s Hula Valley. A research team led by archaeologists from Haifa University performed some high-tech dentistry on the tooth, employing CT scans, 3D construction, and isotopic analysis, and recently published their results in Quaternary Science Reviews.  
Read more: “Here’s What the Whiskers on an Elephant’s Trunk Do”
According to their analysis, the tooth belongs to the extinct straight-tusked pachyderm Palaeoloxodon antiquus—one of the largest mammals to ever live (and much bigger than modern elephants). While that’s impressive in its own right, it also contains a kind of bioarchive of what the prehistoric Levant was like when these mysterious hominins left their hand axes behind.
The carbon isotopes within the tooth indicate its owner lived in an environment where water was plentiful. Patterns of microwear show the elephant fed on vegetation commonly found in woodlands and river environments. Pollen grains found surrounding the tooth originated from aquatic plants, reeds, and willows. Taken together, the analyses paint a picture of a lush landscape of woodlands and marshes—an idyllic place for ancient hominins and elephants alike.
“The availability of water, vegetation, and animal resources shaped where humans and wildlife could survive,” study author Gonen Sharon of Tel-Hai University of Kiryat Shmona explained in a statement. “The wetlands, rivers, and woodlands of the Hula Valley helped sustain life along one of the world's earliest migration corridors, offering a rare opportunity to understand the ecological conditions that supported both animals and human populations nearly 700,000 years ago.” 
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Zoology
Single Orangutan Moms Set up Playdates for Their Kids
And they go to considerable lengths to do it
By Jake Currie
3:00 PM CDT on October 8, 2026
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Being a single mom is tough, but female orangutans don’t have any other choice. As far as parenting goes, male orangutans are pretty useless. They contribute nothing more than genetic material to their offspring before disappearing back into the forest. That leaves mom to teach their kids how to fish for termites, pick fruit, and access the other 250 odd food items that will allow them to survive on their own. 
This tutelage can take six to eight years, and it’s a lot of work—but that doesn’t mean there isn’t time for play. According to a new study published in the Proceedings of the National Academy of Sciences, orangutan moms go to great lengths to set up playdates for their youngsters.
Read more: “How Social Learning Keeps Orangutans Fed”
Play is an important part of growing up, especially for social animals, but orangutans are mostly solitary. Female orangutans typically only reproduce every seven to nine years, which means their offspring are only children with no siblings to horse around with. To find out how orangutan moms network in the forests of Borneo, a team of researchers led by evolutionary anthropologists from the Max Planck Institute followed 31 mother-child pairs for 15 years, racking up more than 32,000 hours of observation. They then applied statistical techniques to their individual movements, taking into account the characteristics of other nearby pairs.
The team found that mothers who had offspring of similar ages tended to share forest space with one another and that the orangutan kids played together more often. On days of playdates, orangutans moms traveled farther. Remarkably, they even started heading out a day in advance, then traveled back to their territory after playtime was over. 
Two female juvenile orangutans having a treetop playdate. Credit: Tuanan Orangutan Research Project/UZH
How did they know where to go? 
According to the researchers, they relied on “forest gossip.” “Orangutans might spend most of their day alone, but they’re still embedded in a social network,” study author Odd Jacobson of the Max Planck Institute explained in a statement. “They know exactly who their mostly life-long neighbors are, and they know who had a baby when. From their treetop positions they can probably get a rough sense of where these neighbors are, at least on occasion.”
The team does say that these playdates were rare, occurring on only six percent of studied days and play sessions only lasted around 20 minutes. (And you thought travel sports were rough.) Still, the significant costs imposed in setting them up suggests they’re valuable. Unfortunately, they’re not sure why. 
“We still don’t know if the time and energy mothers spend arranging playdates give their young an advantage later in life,” study author Sri Suci Utami Atmoko of Indonesia’s Universitas Nasional said. “What is certain is that only long-term studies like these can possibly unlock the answer.”
Maybe mom just needed a break? 
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Technology
A Recipe for Stopping AI from Going Rogue
This formula aims to prevent LLMs from doing things that endanger humans
By Kristen French
2:00 PM CDT on October 8, 2026
Add Nautilus to Google

What makes an AI chatbot go “rogue”? 
It has become a pressing question in recent weeks. One pair of researchers from George Washington University think they have an answer, and possibly even a way to prevent it from happening in the future. Professor of physics Neil Johnson, who studies complex systems, and physics PhD student Frank Yingjie Huo published a paper about their formula today in the peer-reviewed journal Patterns.
Johnson and Huo argue that there is a visible “tipping point” embedded in the internal code of an AI chatbot when it goes off the rails—encouarging users to self-harm, spreading medical misinformation, or supporting violent points of view, for example. Where this tipping point lies depends on where certain concepts are stored on the giant semantic map within the AI agent’s network, and it can be nudged. Nobody draws this map for the AI. It develops during training and tends to situate ideas that are similar, such as garbage and stink, close together, while ideas that are unrelated sit far apart.
Read more:
“Creating Fake People Is a Terrible Idea”
Every time an AI chatbot gives an answer, it picks one word at a time, relying on everything that has been written so far, including your questions and its own answers. But while the AI might start out saying unequivocally helpful things, it can suddenly switch to saying something harmful. That’s because it is constantly checking how relevant each earlier word is to the one it’s deliberating on now, giving more weight to the most relevant ones. If that blend becomes skewed in some way—say if the good words sit close to a bad answer on the internal map—each good word can pull the chatbot in the wrong direction until it reaches the tipping point, according to Johnson and Huo.
The authors came up with a mathematical formula to describe this process and have since been testing it on seven small, older, open-source AI agent models to see if it is able to predict when a model will flip. (They weren’t able to test large frontier models like Open AI’s ChatGPT or Anthropic’s Claude because the internal workings of these models are not transparent to outsiders.) Their formula successfully predicted whether the model would flip immediately, later, or never in 19 of 21 test cases. The formula works best when one good and one bad answer dominate, they found, as opposed to when several answers compete or when meaning depends on a negative, such as “the Earth is not flat.”
I spoke with Johnson about why chatbots that run offline might present the greatest risk, the definition of “undesirable” when it comes to chatbot conversations, and whether he expects AI companies to adopt his anti-rogue formula.
When did you begin to research this question of what causes an AI agent to go rogue?
Early on, when I began hearing Anthropic and OpenAI, who build the latest systems, saying that they don’t really understand how it works. I’m not sure whether it’s an excuse, but it would be a very convenient excuse. If everybody goes around the world saying, “Well, it makes mistakes, you know, but nobody knows how it works,” then suddenly it’s like, “Any harm it does is nobody’s fault.”
As soon as one person understands how it works or a few people understand, then suddenly it’s foreseeable, and you should have taken measures. It seems to me that if there was ever a question in my whole scientific career that I ought to be looking at, this is it.
You note that you are especially concerned about individuals who use AI offline, because they are not subject to the same controls that online AI is. I didn’t realize that some of the safety tools require cloud connectivity. That really surprised me.
If you’re using OpenAI or Anthropic’s latest models—which they keep telling us are getting safer—what they’ve done is that they’ve got a core machine, like the guts of a car. And they’ve basically added padding all the way around the car so that if it hits anything, it feels softer.
The core machine runs off of how it pays attention to what it’s being told—an attention operation, which is a mathematical operation. That’s the thing that drives the output in one direction or another. And that’s the thing you can’t change because that’s a result of its training.
The way the padding gets added is that you have to look at what it produces and then you have the humans to rein it back in, hence the human feedback reinforcement learning. Basically, it means a whole bunch of people who are not paid very much to sit there and classify the output as dangerous or not dangerous during the training process. You can add on filters, too, the equivalent of someone at the side of the road pushing it away from the boundary, which is like saying, “Well, I won’t let output fire off with the word bioweapon in it.” But on a phone without Internet, that filter doesn’t work.
Who tends to use chatbots offline?
Anyone who is using a chatbot for something sensitive and doesn’t want their information shared with the cloud can run it without connecting to the cloud. Some of the models just run on servers in the middle of Texas or in the middle of Florida or wherever they are, but a lot of the open-source models and other manufactured ones will work just on a phone without an internet connection.
A doctor can’t share our medical records, so any doctor using AI—which some estimates suggest is around 81 percent—has to run it on a machine that doesn’t connect, that doesn’t share public records with a central server. A soldier on a battlefield who can’t reveal where they are and therefore cannot use the internet, a lawyer who can’t be in the court with connection to the outside world with the internet, a teen concerned with privacy or a troubled person—anyone running an AI assistant or AI agent offline is open to getting results that are not guard-railed.
Is your formula just for these smaller open-source models that can run without an Internet connection?
When we wrote this paper, some of the reviewers said, “Oh, no, you can only write this about small models running on phones.” Well, didn’t we see recently that even AI agents that did have the soft cushioning around the fender were heading off into Hugging Face or other unauthorized places? They were heading off in directions that the companies that developed them were meant to be watching, but they weren’t watching it and they didn’t notice it until later. And they’re still trying to work out what happened.
Our paper is about any AI, because they’re all the same. All the AI has in its concept space things that we as a society would call desirable and undesirable. It’s all about how close its compass needle points to desirable or undesirable outcomes as it’s processing information.
We humans, of course, have that inside us, and we get pushed to the edge and unfortunately out comes the undesirable stuff. It’s exactly the same as the machine. except with the machine, we can actually see how close they are to the edge. We can see where that undesirable concept sits for a given application. For medicine, it would be recommending alternative health ideas that have been proved to be dangerous. For a teen, it would be self-harm.
You write that your new formula applies no matter how one defines undesirable, but how does that work? The cases that you mention—alternative medicine that has been proven to be dangerous, or self-harm—there’s a clear black-and-white right-and-wrong. But so many ethical choices lie in a gray area. How would your formula work in those situations?
Correct. And the machine has no idea about ethics. But what it does have is all these concepts. And it no longer tends to report things that are factually wrong. It used to hallucinate everything factually, and everyone made fun of it. Now, it’s often factually correct. But for the machine, self-harm is just a concept and getting therapy is another concept. These are all acceptable concepts given its training, because in the records of the things that it’s been trained on, those are all things that people have done. And so all of them are fair game in some way.
When I’m talking about desirable, undesirable, for the machine, it’s like north, south, east, west—you know, red, green. It doesn’t see any difference between the ethics. The whole point of what they try to do with safety is keep that compass needle away from things that we in society would classify as undesirable, which is gonna change with time and it’s gonna change according to who you are and what country you are from. We haven’t, as humans, worked out what’s desirable or undesirable. But we know it when we see it.
Do we though?
Well, the Hugging Face breakout was very undesirable—suddenly having agents doing things that they’re not meant to do. These cases in the courts about teens led to suicides, obviously undesirable.
Yes, so many cases are clearly undesirable, but so much of the history of Western culture and ethics has been the story of how humans struggle to navigate these questions where the answer is uncertain.
And that is why it will never be eradicated from the machine. We have to understand where the compass needle is. To your point, it’s a little bit like saying, “Cars can have crashes. And one of the ways they have crashes is by motoring off of cliffs, so I’m gonna just eliminate all of that geography. I’m just gonna fill it in.”
You could never do that. You have the whole of the Alps. You can’t eradicate it. But none of us drive down a coastal highway thinking, “Well, I’m only 100 feet from the cliff.” I’m driving parallel to it. I’m not driving at it. So it’s not risky. It’s safe.
This is where we get to the formula. The best that the companies have done is work out a distance for how far away the machine’s thinking is from these danger areas when it’s producing outputs. The problem is, if you return to the car on the coastal highway, I can be 100 feet away or 10 feet away, or five feet away. As long as I’m driving parallel to the cliff, I’m fine. But if I’m driving straight at the cliff edge, like Thelma and Louise, I will eventually go over, even if I’m a mile away.
In other words, it’s not just about the distance. It’s about the direction. In our formula, the top line of that equation is how far the machine is at any one stage from the undesirable path. The bottom line of that equation is the speed at which it’s approaching that edge. And that bottom line is the bit that they haven’t worked out. And the reason they haven’t worked it out is because they’ve forgotten or they’ve just ignored it, or you can ask them. I don’t know why they haven’t worked it out, but they haven’t.
It’s what’s on the bottom that matters. That speed is related to attention. This is a story of competition for attention. Because if the machine’s attention is starting to get pulled towards that undesirable outcome, it could begin to veer off the coastal highway. Distance over speed produces a time at which it’s gonna go off the edge of the cliff in the future. And that’s the contribution of our paper.
What do you mean by attention in this context?
Let’s just imagine that the “desirable” outcome is heading off into a little village or something away from the coast, away from the cliff. And undesirable is going over the cliff. You will want to know, which way is my car pointing?
Whenever you give it input—documents, prompts, documents with prompts, or some conversation that you’re having—that material passed through the machine over a period of milliseconds, and the compass needle is choosing which way to point, towards the undesirable or the desirable?
Most of the time, it will point towards something pretty desirable. But here’s the weird thing. Even though it can be pointing towards desirable and kicking out desirable output, it can still drift towards the edge.
Is the use of the word attention a metaphor when we’re talking about LLMs?
It’s the absolute true word. This was the mechanism that started off ChatGPT. And it goes back to a 2017 paper by Google Brain and researchers from the University of Toronto, titled “Attention is All You Need.”
Attention is now the name given to the pieces within each layer of the machine that process information. Here’s why in a quick nutshell: All previous text generation was done by looking at what kind of words in English appear alongside other words. But the model had no sense of the stream of words within a sentence. It was more like, what’s next to the word “cake” or what’s next to the word “mole.” It could get the meaning completely wrong.
Just using words that are nearby is not enough to understand a sentence. You need the context. And the machine does this using attention, which is literally just a number that each layer of the machine tallies. In the sentence, “Was the lunar landing a hoax?” the bot really has to pay attention not just to the word “hoax,” but to the word “lunar.”
The way it does that is to represent every word by a vector, a direction, and to calculate a so-called dot product. That’s exactly the operation that a GPT does. And it requires GPUs, which came from gaming machines. Nvidia got really lucky because they invested in gaming machines. It turns out that the way shapes move in games without having to redraw them all the time relies on vectors. Gaming chips that were built to do that operation suddenly became the key for generative AI.
The formula that you devised, is this theoretical or something the AI companies could actually use tomorrow to prevent AI from going rogue?
About a year ago, we developed this formula, and in the year since, we’ve been testing empirically. There’s an entire data set of peoples’ conversations with companion AIs, by Stanford University, the so-called Spirals dataset. It’s a huge data set, and it shows this tipping of the conversation into undesirable output. [That dataset covers 19 users of Character.ai and ChatGPT, who reported psychological harm from chatbot use, and it spans over 350,000 messages across over 4500 conversations.]
We got strong statistical results, and some of that we include in the paper. We used a different dataset, as well, just to show diversity. But Anthropic and OpenAI don’t let you lift the lid on their machines, so we’ve been taking open source code. We have to wait till good open-source models are out, and then we test it against that. So far, the results have been encouraging.
Does that mean, have we cracked all the details? Well, no. There’s a lot of details around it that we can continue to look at and continue to add. But it’s a very simple thing to program into an LLM, it’s not like the kind of cushions under the fenders.
It’s actually something that changes the machine in a simple way. It tells the machine, “I should redistribute my attention.” Simple as that. It’s like that warning thing on the car that goes, “beep, beep, beep.” We’ve introduced it ourselves into various of these open source models.
The big thing for me is actually AI swarms. Once one of these AIs is tipped, it produces undesirable output, and that gets fed in as input to all the other agents it’s in contact with. You get this cascading effect very, very quickly, as soon as one of them tips.
Could anyone use your formula for the opposite, to encourage models to go rogue?
Presumably, if we were working with OpenAI and Anthropic, they’re not gonna then also work with someone doing the opposite. Because the AI agents are not gonna just be stuff free online, they’re gonna be products offering tax advice or medical advice.
I would very much like that we could be working with those kind of people. In other jurisdictions, other countries that have their own AI, I don’t know. But with all this discussion about how are they gonna keep AI safe, and given that the current idea is that OpenAI and Anthropic have to do it themselves, here’s something that could clearly help.
If this formula does a great job of preventing AI from going rogue, why wouldn’t the AI companies want it? Are you expecting that they’ll adopt the approach?
No. Number one, it’s not in their interest in a business sense. This has been the big push. “Oh, the AI’s out of control. Don’t worry. We’re the ones to take care of its safety.” The lawsuits suddenly take on a different angle if it was understandable, foreseeable, because there’s a tipping point formula.
The proof of this is that I put a pre-print out with a formula that was so close to this. It wasn’t the final formula, and it wasn’t empirically tested, but I did this in 2025. And nobody picked it up then. So should it happen? Yeah. Will it happen? It will eventually happen in the sense that there will be a science of how it works. I find the science so exciting, for personal reasons. I hope everyone’s gonna use it.
Anthropic
has spoken
to religious leaders to try to get them to help Claude have a moral understanding of the world. What do you think about that?
Talking to religious leaders is useless. I think that’s a deflection of the issue. It’s like, “It’s so complicated that it takes this kind of higher philosophy.” No, it doesn't. Vectors, dot products, construct the desirable and the undesirable, test it, do it again, improve your definition, your range of desire. Test it. Keep testing it. You’ll get an infinitely better product. Don’t ask religious leaders. How’s that gonna help? I think it’s smoke and mirrors. I think it’s done on purpose. There’s a nuts-and-bolts way of understanding this. 
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In 1960, Mathematicians Predicted that Earth’s Population Would Reach Infinity on a Friday Next Month
It will not
By Jake Currie
1:00 PM CDT on October 8, 2026
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In 1960, a paper published in Science offered a grim prediction: the rapidly exploding human population would reach infinity on Friday, November 13, 2026, resulting in the extinction of humankind. According to the authors, who modeled future hyperbolic growth based on the last two millennia of data, it wasn’t a dearth of resources that would spell our doom, but something much more uncomfortable. “Our great-great-grandchildren will not starve to death,” mathematician Heinz von Foerster et al. wrote. “They will be squeezed to death.”
Of course, unless you’re reading this from under a growing pile of your fellow man, it seems we’ve averted the apocalypse. Today Science
published a new essay by University of California, Santa Barbara economist Javier Birchenall taking a look back at what von Foerster and his colleagues got wrong—and what they got right.
Read more:
“How Rising Education for Women Is Shaping the Global Population”
It should be said that von Foerster’s bleak modeling exercise was at least partly tongue-in-cheek (November 13th is von Foerster’s birthday, for example), but as the ensuing decades unfolded, its predictions proved to be eerily accurate. “Hyperbolic growth consistently outperformed conventional demographic projections,” Birchenall writes, “which repeatedly underestimated population growth in the 1960s and 1970s.” 
With growth continuing apace, debates about the planet’s ballooning population outstripping her resources heated up as well. In 1968, Paul Ehrlich threw gas on the fire with The Population Bomb signalling that our fate was already sealed. “The battle to feed all of humanity is over,” Ehrlich wrote. “In the 1970s and 1980s hundreds of millions of people will starve to death in spite of any crash programs embarked upon now.” 
While the population bomb never detonated (defused, apparently, by rising standards of living worldwide), its legacy loomed well into the 1990s, even as population growth slowed and von Foerster’s model started to break down. 
So what went wrong? 
According to Birchenall, the math and modeling were sound, but von Foerster made a kind of sampling error—he mistook the demographic characteristics of the times he was living through as enduring features of the global landscape. Instead, these contours are historically contingent, Birchenall says. For example, “An observer in 200 BCE extrapolating from Neolithic trends,” Birchenall writes, “would have vastly overestimated future population growth, with populations reaching their present-day size by the year 1000.” (Yet another crisis averted.)
It’s a lesson we should have learned, but evidently haven’t. The population crisis we’re faced with now is a lack of humans, at least according to an increasingly vocal tribe of Silicon Valley-adjacent doomsayers. Citing plunging fertility rates in the developed world from here to Japan, humanity is, once again, on the verge of collapse. 
In reality, global population growth is hovering just above the replacement rate of 2.2 births per couple, per the World Bank. And although birth rates have dropped in many areas, the United Nations estimates the global population will grow to around 10 billion by the year 2100 and settle in the next century. In other words, spaceship Earth isn’t in danger of going uncrewed anytime soon.
Still, the irony isn’t lost on Birchenall, so he ends by offering his own “doomsday prediction” by extrapolating Japan’s dismal annual population loss of 0.77 percent to the rest of the world. According to his math, the planet will be completely depopulated by Tuesday May 5, 3108, so mark your calendars. 
Especially if you’re friends with him, something tells me he’s a Taurus. 
Enjoying
Nautilus? Subscribe to our free
newsletter.
Lead Image: Felipe Teixeira / Shutterstock
JC
Jake Currie
Jake Currie is a writer based in Brooklyn, NY.





Astronomy
A Distant Star is Slowly Snacking on a Brown Dwarf
This absorption could take billions of years
By David Nield
11:00 AM CDT on October 8, 2026
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Planets and stars usually have one of two kinds of relationship: Either a planet orbits its star in a fixed and stable circuit, or it flies too close to the sun (literally) and gets consumed by stellar wind and fire.
But now, for the first time, astronomers have directly observed an in-between state, a red dwarf star that’s absorbing material from a nearby brown dwarf, but very, very slowly. The transfer of material (or “accretion”) is happening at such a leisurely rate, it might be billions of years before the brown dwarf disappears altogether.
Read more: “This Spectacular Star Field Hides Brown Dwarfs That Never Ignite”
Brown dwarfs are themselves in between two states. They’re larger than planets and smaller than stars, and are thus often considered “failed” stars that began to form but never properly ignited. This particular one is within the Milky Way, around 300 light-years from Earth, in a system that’s been named ZTF J0440+2325.
The star itself is relatively small, around 85 times the mass of Jupiter, while the brown dwarf is around 25 times the mass of Jupiter. The latter is orbiting the former every 87 minutes, which gives you an idea of how close they are. 
The star (M. dwarf) and brown dwarf positions, with the path of the absorbed matter shown as the red line. Credit: Householder et al., Nature Astronomy, 2026
“When we think of stars interacting with planets or brown dwarfs, the picture is always that the star eventually swallows the other thing,” study author Kevin Burdge of MIT explained in a statement. “This is what will happen to the Earth when the sun becomes a red giant. But here, we’ve found an alternative: Instead of swallowing the thing up, the star can gradually eat it, for billions of years.”
The first sign of this system came in a puzzling reading captured by experts: a triangular light signal that wouldn’t normally be given off by a star. It turns out the peak of that triangle was the fireball created by the star sucking in the brown dwarf, as it rotated in and out of view of a telescope at the Palomar Observatory in California.
It took several years to figure what was happening. The astronomers say the brown dwarf is dumping the equivalent of about 40 million dump trucks’ worth of material into its star every single second. That’s a lot, but also, we’re talking about an object with 85 times the mass of Jupiter.
Now that we know what one of these slow-feeding systems looks like, the hope is that more can be discovered. And with potentially billions of years of snacking time involved, we should have plenty of time to find them. 
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Evolution
What Babies Learn From Spit-Swapping
Saliva is thicker than water
By Jake Currie
9:00 AM CDT on October 8, 2026
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Human babies are famously born completely helpless. Unable to even hold their heads up on their own, they rely on nearby humans for food, water, and the rest of their needs. That makes figuring out who can be counted on to provide those things pretty important for the little guys. According to a new study published in the journal Evolution and Human Behavior, they might accomplish this important goal by watching who swaps spit. 
“We were inspired by studies that found that across cultures, people in close relationships are often more comfortable sharing saliva with each other,” study author Brandon Woo of the University of California, Santa Barbara explained in a statement. “So imagine seeing two people licking the same ice cream cone—could you guess how they might know each other?”
I could, but could a 4- to 6-month-old baby? 
To find out, Woo and fellow psychologists from Harvard and MIT got their hands on some infants and treated them to a series of experimental puppet shows. In the first, an adult placed an orange slice in their mouth and then in the mouth of a puppet—a clear representation of saliva sharing. The team then had another adult pass a ball to the puppet to represent sharing without the spit. 
Read more:
“Do Babies Feel Shame?”
In the next act of the production, the puppet expressed distress. The researchers monitored the infants to see which person (orange-sharer or ball-passer) they looked to as a signifier of which relationship they deemed closer, which is common in other primates. In studies of vervet monkeys, for example, juveniles will look to the mother of another juvenile if it emits a distress call. 
The cast of the next puppet show included two puppet actors and a single human. It was also food-free. Instead of oranges, a human put their finger in their mouth, placed it in one puppet’s mouth, and then back in their own. They subsequently touched their forehead, touched the second puppet’s forehead, and then their own. After that bit of character development, the human protagonist acted like they were crying while the researchers watched which puppet the babies looked to. 
“The first experiment focuses on a very familiar action: food sharing,” Woo explained. “The second behavior, with the finger in someone’s mouth versus someone else’s mouth, is not as common in children’s everyday lives.” (Hey, let’s hope so.)
The team found that in both scenarios, infants favored the saliva-sharers over the ball-passers or the forehead-touchers. Put simply, it seems the little tots inferred a certain closeness in the relationship of those who swapped spit. 
It’s not the first time researchers have discovered babies making this inference, but it’s the first time in infants this young. The team performed the same experiment on babies between the ages of 8 and 10 months as part of another study. By that age, 90 percent of babies are being fed solid food and are probably more familiar with witnessing the intimate behavior of saliva sharing, which means it may be learned. But between the age of 4 and 6 months, only around half of babies have started eating solid food. 
In other words, these findings suggest representations of close social relationships could be part of a baby’s core knowledge, or the factory-installed firmware they’re born with. “It’s really cool that babies are still making inferences in both cases. That even with less familiar actions they’re making inferences about closeness,” Woo said. “It’s fascinating that they seem to have this abstract knowledge about relationships that applies across different actions.” 
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Paleontology
Meet the New Otterlike Predator That Scurried Alongside Dinosaurs
Its unique throat paved the way for our big brains 
By Jake Currie
6:00 PM CDT on October 7, 2026
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If the operators of Jurassic Park were going for verisimilitude, they wouldn’t have just included flashy dinosaurs. There were plenty of tiny protomammals scurrying around at the time, as well. Now, paleontologists have unearthed a new kind of mammaliaform—and it’s a (relatively) big one.
An international team of paleontologists discovered the specimen in the collections of the Paleontological Museum of Liaoning in Shenyang, China, but it originated from a fossil assemblage in Mongolia. After a thorough analysis they published their findings in Nature, naming the mammaliaform Megacauda sungei.
Read more: “How Did Birds Outlive the Other Dinosaurs?”
The genus name is a reference to the critter’s flat, stout tail, which along with its short-haired coat and feet built for paddling, led the team to conclude it lived a semi-aquatic lifestyle. M. sungei’s sharp, curved teeth would have been adept at capturing slippery prey, and at its size, it likely had its pick of food items. M. sungei dwarfed other mammaliaforms living at the time (many of which resembled tiny shrews). It weighed in at over four pounds and was around a foot-and-a-half from snout to tail. 
But according to the team, its real innovation was a little more inconspicuous. An analysis of the animal’s throat bones showed it likely had a soft palate separating its mouth from its pharynx that would have let it eat and drink while still breathing. 
Crucially, in true mammals like us, the soft palate is also what allows us to suckle milk. “It was this adaptation that made brain development, eventually leading to humans, possible,” study author Thomas Martin of the University of Bonn explained in a statement. “The soft palate and the shaping of the oral cavity and pharynx are directly linked to the evolution of mammals.”
It might not look like much, but this 18-inch swamp rat is family. 
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Psychology
Why Forgive and Forget is Bad Advice
A conversation with MacArthur fellow Felipe de Brigard about how forgiveness reshapes the memory of atrocity
By Kristen French
3:00 PM CDT on October 7, 2026
Add Nautilus to Google

Forgiveness is a core virtue across religious traditions the world over, but the concept seems to present a paradox. Forgetting past hurts can feel potentially catastrophic, making us vulnerable to similar offenses in the future from the original perpetrator or from others like them. But letting go may bring us peace from feelings of resentment, anger or hate. The memories of these hurts can haunt people for a lifetime, often leading to repeated violence or perpetual war, some of the worst scourges of humankind.
Duke University memory researcher, philosopher and cognitive scientist Felipe de Brigard has been studying the relationship between memory and forgiveness since the early 2000s with a grant from the John Templeton Foundation. He has just won a MacArthur Foundation grant to continue pursuing that work.
Read more:
“Are Some People Addicted to Revenge?”
De Brigard has specifically looked at how forgiveness and memory intersect for people living in a mountainous region near the northern coast of Colombia called Montes de María. Thousands of murders took place in this region from the 1980s through 2000, primarily at the hands of right-wing paramilitary forces. But because of how Colombia’s transitional justice and reconciliation process has proceeded, many of the paramilitary soldiers who demobilized and confessed their crimes are now living back in the same towns and rural districts with their former victims.
I spoke with De Brigard about what forgiveness does to the emotional weight of a painful memory, what his research tells us about how memory works, and what makes some offenses unforgivable.
People are often told to “forgive and forget,” but your research into how forgiveness affects memory suggests this is bad advice. Why?
Forgetting is a tricky term. It’s unclear exactly what people mean by that. The memory and forgiveness project is an offshoot of another project that I had been working on for almost a decade, which capitalizes on the fact that every time you remember a personal event, you risk changing the memory itself.
Most of the research on this process looks at the negative consequences. Typical examples are that the person sees someone mug someone else and then the cop comes and gives them some misinformation at the time of recollection, saying, “Oh, did you notice if the person was African American?” or something like that. Then that information, along with the biases of the individual, taint the content of the original memory such that when they remember it, it comes up as if the perpetrator was an African American.
I wanted to know, are there any positive consequences of the interaction between memory and imagination? And one of the positive consequences that we have explored is what is known as “emotional reappraisal.” Sometimes you have really negative memories, and one of these memories gets reactivated and then you do something in your mind to modify the emotion that is associated with that memory such that it doesn't hurt as much.
The particular kind of emotional reappraisal strategy that we had been exploring for those 10 years is what we call “downward counterfactual thinking.” Counterfactuals are imaginations about alternative ways in which past events could have occurred. A typical counterfactual that we engage in when we remember negative events is how things could be better, but that tends to generate a feeling of regret. The strategy that we employ is instead asking people to think about how a bad event could have been actually worse. And that generates a feeling of relief. “Well, at least I didn't die. At least I didn't lose my limbs,” or something like that.
That relief is a positive feeling that can be incorporated into the original memory so that the next time they remember it, it doesn’t hurt as much. That brings us to forgiveness. I started to think about other kinds of cognitive processes that could engage emotional reappraisal strategies. And I thought that forgiveness was one of them.
When you forgive, it’s not that you forget the event, but rather, now that you bring the event back to mind, now that you think about the perpetrator, now that you think about what happened, it doesn't elicit the same kind of negative affective reactions that it once did. The suggestion is, because we have emotionally reappraised the memory, we can bring ourselves to forgive. You don’t need to forget the contents of the memory. You just need to change the effect that is associated with the remembering.
Obviously, for some minor offenses, it’s probably not terribly difficult, but for bigger ones, more extreme ones, especially if it’s at the level of violence against an entire community, or a genocide, something really extreme, I imagine this kind of emotional reappraisal can become much more difficult.
Yes, for sure. That’s what is really fascinating. Most of my work is conducted both in Colombia and in the U.S. And in Colombia, where I'm from, I did research in Montes de María, which is in the northern part of Colombia, in an area that was terribly affected by violence for 40 years or so. In particular, in the early 2000s, that was just a really horrible period. We interview people from Montes de Maríaand take biophysiological measures from them. The data is in our favor, but what we have been trying to determine was whether forgiveness led to a change in affect associated with painful memories in both the US and Colombia.
We have seen it in the US, as you say, with relatively easy offenses, such as if someone said something mean to a person on Facebook. But as you say, severity seems to be an important factor here. And we have observed it in the United States, but I wanted to see it in Colombia as well. And you actually do. It’s remarkable. You see a reduction in the affective reaction, in the intensity with which the memory is remembered.
And not only verbal self-reports, we also measure objective physiological response. We measure facial expressions, heart rate, respiration, skin conductance, all those things that are associated with the expression of emotions. And you actually see it there, too. Another paper that we just published recently also suggests that the reduction in affect occurs regardless of the severity of the offense, and it also occurs regardless of how close the perpetrator was to you. We seem to have identified something that is essential to the experience of forgiveness.
How does someone actually get to forgiveness in these scenarios? Can you describe the mental process of letting go of that hurt and anger?
I wish there were a single technique. First of all, the person needs to want to forgive. And there are lots of reasons why someone might want to forgive. In the context of the post-conflict areas where I work in Colombia, there’s a very strong motivator to want to forgive, which is the fact that the perpetrators are back to living in the same community with you. 
This is not like a situation in which I hated my roommate who did something terrible to me, so I decided to move to another house. You don’t have that possibility. There are plenty of people who live in conflict-torn zones that don’t have the possibility, the means, to move to a different place. And in Colombia, because it was a war, and because of the transitional justice process, it’s not like the perpetrators are going to go to prison. They are reincorporated into society. You find these communities where former guerrilla members and former paramilitaries that attacked communities are now back to living in the same areas. For this reason, forgiveness is an extremely desirable process to go through because it helps you to live with your past without it hurting as much. But willingness to forgive is extremely important, too, and not everyone is willing to forgive.
But what do you think is the most predictive factor determining whether you’re going to forgive or not? It’s an apology. If the perpetrator apologizes, more than if the perpetrator atones, your likelihood of forgiving just increased. There are a number of other factors that can pile on to increase the likelihood of forgiveness: empathizing with the perpetrator, seeing things from their perspective, thinking about the positive consequences that a bad action could have brought to your life. All of these things are a part of this emotional reappraisal strategy that I was telling you about and all of them can be combined. It’s not like a recipe, though, in the sense that if you follow all the steps you’re guaranteed to forgive, but they increase your chances.
But one of the things that we are very clear with the community about is that forgiveness is absolutely not mandatory. There are unforgivable offenses, and I don’t think that forgiving is morally obligatory. But one of the great advantages of the approach that we take is that we are separating the process of forgiveness from the underlying mechanism of emotional reappraisal. We believe that forgiveness involves this emotional reappraisal that I was telling you about, but it’s not the only emotional reappraisal strategy. There are other emotional reappraisal strategies that can help you to bring about that desired emotional change. So even for folks who cannot bring themselves to forgive, who don’t want to forgive, but do want the emotional change, offering the possibility that other techniques, borrowed from cognitive behavioral therapy and so forth, are available, provides a little bit of a relief. A sense of forgiveness is not the only mechanism for reconciliation.
Are there unforgivable offences? What kinds of offenses are these?
Forgivability is what we philosophers call a moral term. It’s a term that talks about possibilities. Things can be unforgivable or hard to forgive for various reasons. In the context of war, for instance, many times the perpetrator just doesn’t exist because the perpetrator was killed in the conflict, and there is no one who can apologize for a massacre. It’s tricky to forgive someone if you don’t even know who that person might be. It’s difficult to forgive someone who passed away. If they were still alive, would they feel bad?
Imagine, even worse, forgiving someone you don't know, a soldier or a guerrilla member who killed your mom in the conflict zone, and then was, in turn, killed in another battle, and no one knows who that person was, no one knows the circumstances. There was a perpetrator that did the most horrible thing that could have happened to you, and you’re in a peace process in which you’re asked to forgive the perpetrator, which is a member of a large group, say FARC [the Revolutionary Armed Forces of Colombia]. That’s a very tricky one, right?
That’s one kind of unforgivability, because there is no one to forgive. But there is another kind of unforgivability. When is it morally incorrect or morally wrong to forgive someone? That is a philosophically complex questio,n and views vary. Some folks in philosophy think that forgiveness is mandatory, that when you are asked for forgiveness, it is your responsibility, it’s your duty actually to forgive the perpetrator. Theistic views sometimes posit this.
I don’t subscribe to this view, and the argument for me is that it seems strange when you’ve been wronged to acquire a duty to do something good for someone else. I don’t love thinking about forgiveness in this way. It might be possible that forgiving someone would actually break an even more important principle. One thing that seems very clear is that if you’re unbelievably forgiving, if you forgive anything, even offenses that you think are completely contrary to your dignity, maybe forgiving breaks another moral norm.
I would imagine also in certain circumstances, it could make you more vulnerable to continued or future abuse.
Absolutely. I had a former graduate student of mine, who’s now a professor in business school in Singapore, who was also interested in forgiveness. And one of the things that he discovered in his work is that if you are in the corporate world, and you’re very forgiving, it could work against you. Suppose that your boss constantly asks you to work extra hours. Being extremely forgiving is like, “Yeah, sure, I’ll do it. No worries.” And then, they apologize. Then it leaves you more vulnerable for exploitation. Too much forgiveness seems to be bad. Too little forgiveness also seems to be bad. You don’t want to work with someone who’s completely unforgiving. Like, “Oh, I accidentally used your mug,” and the person goes, “Well, that’s it!” Some sweet spot in the middle seems to be ideal.
You mentioned that if a person does not want to forgive, there are other ways to blunt the pain of a memory or experience. What are those alternatives?
Within cognitive behavioral therapy, people have employed different strategies for emotional reappraisal. The most well-known are things like temporal distancing. Suppose that something bad happens to you, and it’s like, “Oh, this is the worst thing. I’m never gonna survive that.” But then you imagine how you will feel 10 years from now about this thing. When I was in college, I remember I broke up with my girlfriend, and I thought, “This is the end of my life. It’s just terrible.” And one of the strategies was to think, “Well, you’re 20. Think how you’re going to feel about this ten years from now. It’s gonna be okay.” That projection into the future helps to assuage or mollify the negativity.
Another option is remembering painful events in a context that makes them more positive, that positive affect sort of contaminates the original memory and then it just doesn’t hurt as much next time you remember. So that’s one downward counterfactual that I was mentioning, that’s the one we have. Which ones are more conducive to forgiveness? We don’t know. That is actually the second part of the memory and forgiveness project that we are working on now. I was looking for support to continue with this project, so this MacArthur award is going to go mostly to that.
What other kinds of techniques of reappraisal are you exploring that might be helpful for forgiveness?
There are a few others. We have six in the proposal that we’re going to be studying. So emotional distancing is one. There’s another one called “meaning making.” There’s counterfactual thinking. There is empathy. Empathy plays a super important role. Like if you empathize with the person, see them as a human.
The problem with empathy in post-conflict zones is that it’s easier to empathize when you have a concrete individual you can think of, right? It’s tough to empathize with an abstract individual, like when you don't know who the perpetrator is. We’re going to be testing several ones, but I don’t know if all of them are going to be equally applicable for all the scenarios that we’ll be facing because we face lots of different kinds of criminal and war horrors.
Right now, I’m working in Montes de María, but there are a bunch of other teams in Colombia that are interested in doing something similar, so we might expand it to three or four more territories. And now I’m in conversations with other groups in other areas of the world where we’re hoping to be able to evaluate forgiveness, too, and to try for strategies of cognitive reappraisal or emotional reappraisal to see if it helps over there as well.

Your work has looked at competing theories about how forgiveness affects memory in the brain. You looked at “emotional fading”
versus “episodic fading.” And I was really surprised to learn that you found forgiveness only works on emotional fading, not episodic fading. In other words, it reduces the emotional weight of the memory, but it doesn’t reduce how detailed or vivid the memory is. Does that tell us anything more global about the way memory works?
Yes. It tells you one thing that is very clear and something that I have become more and more convinced of throughout my career: Memory is not a monolithic phenomena. It’s not like you have one memory, and the memory either dies or is preserved as a whole. In fact, something that is super cool is that different details of the memory are forgotten at different rates.
And memories are also a composite of information about space, about people, about objects, about feelings, about intensities of those feelings, about light. Like all those things are composite. It turns out that they’re relatively easy to differentiate in your mental representation if you want.
An example that I give to people is that when you stop talking to someone for a long time—this occurs with dead loved ones—if you try to picture their faces, you can sometimes do that easily. But it’s hard to imagine their voices, right? Obviously, we now have recordings that can trigger the memory of an absent person’s voice. But without this recording, it is very difficult to remember a voice. You might remember mannerisms, faces, but not voices. Why? Because the contents of those memories are not lost all the same at the same rate. They’re not all preserved equally.
That’s wild. Do we understand why voice is harder to remember?
There might be some individual variability there, too. Some people might remember voices better than others, but, no, I don’t know exactly why. We’re a very visual and spatial species. We preserve memories of spaces extraordinarily well, better than objects, sounds, or tastes.
One possible explanation is that evolutionarily, we were foragers, and we really needed to remember where we left the food that we caught, where we saw the saber-toothed tiger that wanted to attack us and so forth. If you think about it, you probably can remember spaces from your childhood extremely well, but you’re going to have a harder time remembering the faces of people you knew in elementary school. There is a kind of hierarchy of preservation of different kinds of contents in memory.
Does self-forgiveness generally affect memory in the same way that these other forms of forgiveness do?
In fact, one of my current students is working on self-forgiveness. It is tricky though, because you are both the perpetrator and the victim. It is up to you to ask for forgiveness, but it is also up to you to forgive. My student who has been working on self-forgiveness has been looking at what kinds of wrongs we tend to blame ourselves for and forgive ourselves for. She’s looking into whether similar emotional reappraisal mechanisms that we have seen with interpersonal forgiveness also work with self-forgiveness, so the jury is still out, but we’re working on that.
How has your view of the nature of forgiveness changed over the course of the memory and forgiveness project?
When I first started thinking about forgiveness six years or so ago, I thought that forgiveness was a dyadic relationship. That is to say between a perpetrator and a victim. Typically when you lead work on forgiveness, the idea is that forgiveness is there to repair a relationship. Most of the empirical research or psychological research on forgiveness is with couples therapies. One cheats on the other, or treats the other poorly, and then they really want to repair the relationship. Forgiveness is employed as a way of repairing the relationship.
But there is an enormous amount of variability on when forgiveness is called for, and there are lots of different variations depending on the relationship you have to the person you’re forgiving: Forgiving your partner is different than forgiving your boss is different than forgiving the person sitting next to you on the bus.
Sometimes forgiveness is the way in which you can split from another person without hurt. Sometimes forgiveness as it happens in the context of war occurs between two people who have never met each other and that have no plans whatsoever to have a relationship afterwards.
And sometimes, even more strangely, especially in the context of war, forgiveness occurs not between a victim and a direct perpetrator—because both might be dead—but rather between a representative of the group to which the perpetrator belonged and a representative of the group to which the victim belonged.
And finally, there is also an argument to be made that even with all this weirdness of different relationships, that sometimes it’s not dyadic, that sometimes it’s not between two parties. Sometimes it’s between three parties. The two coinvestigators I work with in Colombia think that forgiveness in many of these communities is actually a tripartite relationship that involves a perpetrator, a victim, and a community.
The kind of relationship involved in different practices of forgiveness is really important. 
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Zoology
How to Live to Be 194 Years Old
A tortoise’s genetic hacks for longevity
By Devin Reese
2:00 PM CDT on October 7, 2026
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In 1882, four Aldabra giant tortoises were captured by British officials in the Seychelles and loaded onto a ship, which then traveled nearly 3,000 nautical miles to the British colony of St. Helena. The tortoises (Aldabrachelys gigantea) were gifted to Sir William Grey-Wilson, the governor of St. Helena Island, to live on the grounds of his home. 
While Grey-Wilson died a century ago, one of the tortoises, “Jonathan,” is still alive. Based on Jonathan’s size when he arrived in St. Helena, he was already 50 years old, making him now 194 years old. And Jonathan is a gift that keeps on giving. 
Read more:
“The Tortoises That Inspired Modern Robotics”
A new study of his genes and associated chemical switches (the epigenome) has illuminated how giant tortoises achieve such unparalleled longevity. Led by U.S. geneticists and published today in Science Advances, the study put forth a model for tortoise age-resistance that entails a positive feedback loop between DNA repair, ATP production, and other key cellular activities.
“Nature has already solved the puzzle of aging in remarkable ways, and Jonathan’s genome provides a blueprint for cellular resilience,” explained senior author Stephen Clark, founder of longevity nonprofit Kallel Foundation.
The research team sequenced Jonathan’s genome from cheek swabs and saliva and assayed his methylome, a signature that shows how the genome has been epigenetically modified by the environment. They found a whopping 287 unique gene variants that limit the effects of aging by repairing DNA, stemming inflammation, regulating insulin, and suppressing cancer. 
They also found that the epigenetic switches turning the genes on and off were akin to those of younger Aldabra tortoises. In humans, our epigenome changes over time, leading to degradation of our bodies as anti-aging genes shut off. In contrast, Jonathan still has all his anti-aging tools at work in his nearly 200-year-old body. 
“Working with a really old giant tortoise is such a privilege: you get a sense of the tortoise being your collaborator, not your study subject,” remarked study author Justin Gerlach from the University of Cambridge in a press release. 
Jonathan might look old, but don’t let that fool you—he still has plenty of spring in his step and, most importantly, vigor in his cells. 
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