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Introduction

If you consider yourself an informed reader who cares about the future in our supposedly post-truth world, you’ve probably learned the dark truth about expert forecasters. They supposedly don’t know anything.

There’s data to back up this cynicism. For the book Superforecasting: The Art and Science of Prediction, which psychologist Philip E. Tetlock wrote with journalist Dan Gardner, Tetlock gathered mountains of data about predictions, only to conclude that statistically speaking, “the average expert [is] roughly as accurate as a dart-throwing chimpanzee.” But still, people who predict things aren’t all idiots. Tetlock and Gardner discovered that some people have a knack for prediction, and they profiled them in their book. Here’s what the two authors found:

Apparently, if you want to make a prediction about the future, you should base it on hard data, and that data should be completely divorced from any hunches or biases. You should deal in probabilities—never certainties—and offer an unambiguous time frame.

For instance, if you’re like legendary physicist Enrico Fermi, you can make seemingly psychic deductions about information you don’t have by determining what data you can easily access, and then extrapolating. In his famous “How many piano tuners are there in Chicago?” thought experiment, Fermi asked his students to guess the number of tuners (people, not forks) to a reasonable degree of certainty with simple number crunching. We know the population of Chicago, and we know how piano tuning works. We can also calculate with some accuracy how many pianos Chicago has. So if we crunch the data, and show our work, we can come up with an estimate with a better chance of being accurate, rather than a guesstimate. It’s a cool trick, but it only works when the thing you’re studying is already pretty well studied.

I’m not a statistician or a physicist. In fact, I’m terrible at math, but I do like to predict the future, and I’ve made a job of it. I just approach it a little differently because my main qualification is a paralyzing fear of things that are going to happen.

My fear comes from an anxiety disorder—a very common mental illness. It’s a mixed blessing for someone who works as an explanatory journalist: it fills my head with ideas, but I hate the ideas. This might sound like a fun personality quirk, but if you’ve ever experienced a weeklong string of panic attacks, or been afraid of closing your eyes because sleep brings extreme, graphic nightmares, you know anxiety can be a whole lot more serious than just stand-up comedian–esque neurosis. I’m hypervigilant. I’m very easy to startle (that cat-in-the-window gag is in seemingly every horror film, but it gets me every time). I’m fidgety. I constantly scan my surroundings for exits.

As part of what I guess you could call a “coping strategy,” I started writing my Vice column “How Scared Should I Be?” in which I tried to assess the rationality of my own fears. Writing about what scared me—things like terrorism, pit bulls, choking, and getting punched in the face—was a revelation. That experience led to my series of climate change predictions called “Year 2050,” and my hypothetical war series, “Hours and Minutes.” These articles weren’t just therapy; through them, I learned that millions of people share my fears. And for a time, I felt a twinge of guilt: Is it okay to exploit people’s fear for clicks? I wondered. But then my girlfriend (my most loyal reader) pointed out that understanding the details of a terrifying topic is weirdly empowering, even comforting.

Of course, occasionally, after a thorough excavation of the facts, I’ve been forced to break the news—to myself and the readers of Vice—that we’re not scared enough. For example: I assigned my highest fear rating ever to “never retiring” because, after researching the topic, I decided that my peers should be much more afraid of it than they already are. So yes: by definition, I’m fearmongering.

But I see that as a net positive, too. After all, we evolved to experience fear because it saves us from harm. Evolution may not have taught us inhabitants of the modern world to allocate our fears judiciously, but with a little research, we can make some necessary adjustments. I find it reassuring to know that some of the stuff that’s ostensibly scary is also actually scary. It makes me feel sane.

But let me be clear: this isn’t a self-help book, and I’m not going to make any claims about how I can rescue you, too, from anxiety if you follow my step-by-step plan. I still believe, however, that envisioning future possibilities in a sensible, fact-based way is a helpful habit that leads to clearer thinking. Since writing about speculative scenarios became my job, I’ve trained myself, whenever my knee-jerk response to something is fear, to stop and look at likely outcomes and real-world implications rather than imagine the apocalypse. Or, if I have to concede the possibility of the apocalypse, I ask myself, would it really be so bad?



The most therapeutic article I’ve ever written wasn’t about the future at all. It was called “How Scared Should I Be of Pit Bulls?” I’ve dealt with a fear of dogs for most of my adult life, ever since 2006, when a dog I swear was the size of a lion lunged at me on a sidewalk in Budapest. It wasn’t a life-threatening incident (the owner pulled the dog off me a second later, and the bite didn’t even require a Band-Aid), but the shock has stayed with me. One moment that dog was someone’s well-groomed pet—a good boy or girl, if you will—and the next it wanted me dead.

Even so, I brought an open mind to my investigation, and it turned out that, yes, dogs described as “pit bulls” are involved in far more fatal attacks than any other type of dog, but science can’t really nail down what a “pit bull” is, which complicates the whole matter of the breed’s inherent scariness. But I also learned that dogs—pit bull or otherwise—simply aren’t dangerous enough to be a threat to most humans, There are only about twenty-six dog-related fatalities a year in the US, which is less than the number of fatalities from falling tree limbs. And the vast majority of human victims have either been babies or the very elderly. What’s more, that’s 26 out of the approximately 4.5 million annual dog bites—including nips on the hand.

Uncovering these facts has been good therapy; I now pet pit bulls all the time—but only if they seem receptive.

So with that in mind let’s turn our attention to the next few decades, shall we?

Reports on what the future may hold for humanity aren’t exactly full of optimism. For instance, a multidisciplinary panel of Australians at the University of Adelaide authored a report in 1999 called The Bankruptcy of Economics: Ecology, Economics and the Sustainability of the Earth that seems to spell certain doom. The Adelaide experts note that the demands of our expansionist economic models are putting too much strain on natural resources, and they predict “massive environmental damage, social chaos and megadeath.”

To make matters worse, society’s collapse might be irreversible, at least according to Fred Hoyle, the British mathematician and astronomer who coined the term “big bang theory.” According to Hoyle’s classic book Of Men and Galaxies, with “oil gone, high-grade metallic ores gone, no species, however competent, can make the long climb from primitive conditions to high-level technology. This is a one-shot affair. If we fail, this planetary system fails, so far as intelligence is concerned.”

Then again, there are academics out there, like Harvard cognitive psychologist and linguist Steven Pinker, who would have us believe that humans’ pursuit of knowledge will ensure our pulling together, dodging the apocalypse, and making the best of it. As Pinker wrote in his 2018 bestseller, Enlightenment Now: The Case for Reason, Science, Humanism, and Progress, “Despite a half-century of panic, humanity is not on an irrevocable path to ecological suicide. The fear of resource shortages is misconceived. So is the misanthropic environmentalism that sees modern humans as vile despoilers of a pristine planet.”

Starting in 2011, with the release of Pinker’s The Better Angels of Our Nature: Why Violence Has Declined, I began to really like Pinker-ism, because I found it enormously comforting to read passages like that one about humans not being “despoilers”—not just because they assure me humanity isn’t on a path toward oblivion, but because they make me feel less guilty for being human. Still, when I read the news, my gut tells me that, yes, we’re “despoilers,” at least unwitting ones.

With Better Angels, Pinker brought to the surface a very important fact: human-on-human violence isn’t on the rise; it’s been dropping off precipitously over the last few millennia. But with an eye toward the future, his books contain a few too many hedges to quiet my anxieties. They’re punctuated with passages like “No form of progress is inevitable,” and “Progress can be reversed by bad ideas.”

Journalist Gregg Easterbrook is an optimist in the Pinker mold. In his book It’s Better Than It Looks: Reasons for Optimism in an Age of Fear, he writes about watching a formerly endangered bald eagle soar through a smogless sky, a moment that “did not make me feel complacent regarding the natural world, [but] rather, made me feel that greenhouse gases can be brought to heel, just as other environmental problems have been.” But Easterbrook also hedges, noting that just because “past predictions of widespread human-caused species loss did not come true does not mean the peril to other living things has concluded.”



When it comes to prophesying the future it really is hard to bathe everything in sunlight when there are so many uncomfortable facts casting shadows.

One of the most famous predictive documents in my lifetime, the “World Scientists’ Warning to Humanity,” written in 1992 by the Union of Concerned Scientists, was pretty solid. It contained dire warnings about the atmosphere, water resources, oceans, soil, forests, and living species. When in 2017, for the organization’s twenty-fifth anniversary, fifteen thousand signatories thoroughly evaluated that earlier report’s predictions, they found that it had been partially wrong about the atmosphere—happily, the ozone layer has been stabilized, thanks to increased global awareness of the issue—but as for the rest, the Union noted, “humanity has failed to make sufficient progress in generally solving these foreseen environmental challenges, and alarmingly, most of them are getting far worse.”

I’m sure you know the broad strokes of humanity’s Big Problems before I even go into detail. Thanks to the greenhouse gases we can’t seem to stop emitting, we’ve heated our planet around 0.8 degrees Celsius since the Industrial Revolution, and after a brief pause, we have—as of 2018—begun increasing our emissions once again. Never mind the famous 1.5-degree-high watermark; according to some estimates, we’re on track to warm the planet by an average of 4 degrees Celsius by 2084 or earlier. That will, in turn, lead to longer and more severe droughts, subsequent famines, and a watery future for major coastal cities like Miami, Shanghai, Rio de Janeiro, Osaka, Alexandria, and Dhaka.

And in the midst of the crises engendered by climate change, we could lose the ability to treat bacterial diseases, as germs become more and more resistant to antibiotics. Adding to the gloominess, humanity’s richest 1 percent pocketed 27 percent of all income from 1980 to 2016, while the entire lower 50 percent pulled in just about 12 percent.

And then, of course, there’s the messiness of technology. I was born in 1984, placing me in the small cohort of people who experienced “an analog childhood and a digital teenhood.” I created my identity in the Internet Age, but I can remember life before the internet, and like many people, I sense something bizarre is going on. Over 40 percent of Americans get their news from Facebook, and only 5 percent have “a lot” of trust in said news. Everything is being automated—and I mean everything—and while 33 percent of my countrymen are enthusiastic about that, 72 percent are worried. Those last figures are from Pew Research, which found that people are ambivalent about many aspects of technology. For example, 70 percent of us are excited about robots easing the burden of caring for our elders, but 64 percent think mechanized caregivers will probably make Grandpa and Grandma feel lonely, so, um, why are we excited again?

Summing it all up, it seems to me that if you’re not both excited by and terrified of the future, you don’t have a pulse.

But something’s missing from all these conversations: specificity. A global mass extinction sounds grave, but shouting about a mass extinction just makes you sound like a scold or a street preacher. On the other hand, if I get specific and tell you we’re going to lose Arabica coffee and the adorable aquatic mammal known as the vaquita (google it), you’ll more likely feel the reality of a dawning ecological disaster at the gut level. Similarly, “political instability” sounds hazardous in a vague sort of way, but people tend to be more interested in where the civil wars are going to be and who will die. If the robots really take all of our jobs, doesn’t that mean there’ll be famous robots doing better, more exciting work than the others? They sound pretty cool to me. What will they be up to?

Maybe some of these things won’t happen the way we think they will. But why waste time predicting when we can imagine? When I spoke to Dan Gardner, the Superforecasting author, he concurred. “The range of possible futures is absolutely immense and people don’t appreciate that fact,” he said, which echoed my own feelings on the matter, and made me feel better about not being a mathematician or a physicist.

So with apologies to Wall Street speculators and Vegas bookmakers, I’m afraid this isn’t going to be the kind of book about the future that you can use to make a clever stock trade or start a business. Predicting outcomes is, in some cases, an exact science—but mostly for boring bean counters and engineers. “When you build an airplane, you’re building a new airplane, but they’ve got some kind of a checklist, which is immensely long,” mathematician and physicist James A. Yorke, coiner of the term “chaos theory,” told me. If the checklist looks good, the plane will fly. On the other hand, he pointed out, “You don’t have a checklist on items which are completely new.”

Even though we’re about to talk in this book about the real-world implications of some pretty outlandish things, I should warn you: there won’t be anything here about time travel, dragons, or everyone on Earth jumping up and down at the same time. Myths, fantasies, and goofball what-ifs have their place, but I’m trying to bring you information you can actually use. So, yes, that means there won’t be a chapter on zombies.

My specific brand of future-vision was pioneered, as far as I can tell, by a guy you may or may not have heard of—Matthew Ridgway, who served as chief of staff for the US Army. Before Ridgway was a high-ranking general, his military career got on track in the days just before US involvement in World War II when he cooked up a crazy hypothetical: What if the whole American fleet in the Pacific got wiped out? Ridgway says top brass considered his fictional scenario “fantastic and improbable,” so, to work through the implications, they only agreed to schedule a single “command post exercise”—a “what-if” run-through carried out over the communications lines at headquarters rather than on simulated battlefields.

Then along came the attack on Pearl Harbor, which eerily echoed Ridgway’s command post exercise. His fictional version of a Pacific fleet wipeout turned out to be somewhat inaccurate—for example, at Pearl Harbor the whole fleet wasn’t completely destroyed, and the US aircraft carriers survived, which sped up the navy’s recovery. But the real event at least vindicated Ridgway conceptually, and his superiors took notice. He’d been promoted by then, but he was quickly shuffled further up the ranks, and became the US general best known for taking over command of the Korean War after Harry Truman fired Douglas MacArthur.

According to Gardner, the Superforecasting author, the lesson we can learn from Ridgway isn’t that people who speculate about future events are geniuses with ideas that are consistently amazing. Rather, the lesson is that “it doesn’t matter how probable or improbable you think [an] outcome is, let’s start from that point and work it through, because in the working through there is value.”

To that end, let’s jump ahead in this book to some earth-shattering, horrifying, ridiculous, and wonderful days in the future. The scenarios I’ll be describing won’t all be Pearl Harbor–level nightmares. In fact, some will be downright pleasant. But all will be of the type that we don’t usually contemplate in much detail, because on some level they’re unsettling. As you’ll see, most are the logical extensions of social, technological, or natural trends.

The hope is that, by indulging in what some might dismiss as crystal ball–gazing, we can actually avoid being caught flat-footed by events that are either outlandish or dangerously momentous. Also, that by looking ahead we’ll develop a better understanding of the present.

There’s comfort in that. Trust me.





Epilogue

It’s entirely possible that many of my scenarios have filled you with fear—that reading about them has been a grueling endurance test. But if you’ve made it to the end, I hope at least some of your fears about the future have been put to bed. Yes, catastrophes and mass extinctions are horrible, and some seemingly positive changes in the future have dark downsides, but hopefully the process of making them tangible has taken away some of their evil magic.

With that in mind, before I let you go I’m going to take you on a journey through what is, without question, the darkest future day of them all: the day everything ends.

In anticipation of writing about this last scenario, I asked Mr. Optimism himself, Steven Pinker, the bestselling author I mentioned in the introduction, how he copes with the concept of existence ending for everyone and everything, and he told me in an email that he doesn’t. “I tend to act as if ‘a billion years from now’ is equivalent to ‘never’—I just refuse to care about timescales of that order of magnitude,” he wrote. “Too many other unfathomable things will happen between now and then.”

Well, I can’t help myself, Dr. Pinker. So as a parting thought, let’s stop and look at the days when some of those “unfathomable things” have actually happened and everything turns to nothing. I have to know: What exactly is doomsday and is it really inevitable?

If you’re an egghead who reads science books, you probably take it as a given that it is. If you’re a scientist, on the other hand, there’s a good chance you take issue with things being called “inevitable.” Daniel Whiteson, a physicist at the University of California, Irvine, and the author of We Have No Idea: A Guide to the Unknown Universe, told me, “It’s impossible to say anything confidently about what’s going to happen in a thousand years or billion years, because we’re just learning every year how clueless we are.”

But a certain breed of science nerd seems to take actual comfort in an ultimate and inevitable apocalypse—or if not comfort, per se, then a certain gleeful, misanthropic relish. This perverse apocalyptic zeal is best exemplified by the ultra-viral YouTube animations made by the German design studio known as “Kurzgesagt—In a Nutshell.” Kurzgesagt videos explain natural phenomena in fun, easy-to-digest terms, pausing every so often to cheerfully note the inevitability of your death, dear viewer, not to mention the extinction of your entire species. In one of their videos, they elaborate on this perspective, calling it “optimistic nihilism”—a term they coined themselves. Their explanation of what optimistic nihilism is sounds like a speech delivered by Ayn Rand, just before she murders you:

Every humiliation you suffer in your life will be forgotten. Every mistake you made will not matter in the end. Every bad thing you did will be voided. If our life is all we get to experience, then it’s the only thing that matters. If the universe has no principles, the only principles relevant are the ones we decide on. If the universe has no purpose, then we get to dictate what its purpose is.

I get that the Kurzgesagt people are attempting a selfless, facts-only worldview that eschews “anthropocentrism,” or pro-human bias. That’s to be admired, sort of. I also appreciate many of the ethical and philosophical takeaways of “optimistic nihilism,” and I realize that my desire for my species to keep existing forever—or at least, not die horribly—is, by definition, anthropocentric.

But that bias is rooted in feelings of existential horror that I can’t shake, so admittedly, I’ll always approach life with that slant. What’s more, I believe anthropocentrism has its virtues. I feel a very strong sense of revulsion when I imagine my entire species literally going extinct. Don’t you? If you don’t, I’m not sure we can hang, because you sound like a movie villain, apt to do God-knows-what when I turn my back.

Going on the assumption that you are a supporter of humanity continuing to exist, here is:

Attempt to put your mind at ease #1: Humanity as we know it isn’t going to be the same forever, but we wouldn’t want it to be anyway.

Bad news first: it looks like nearly every species that currently exists will go extinct eventually, no matter what. As pioneering evolutionary biologist Leigh Van Valen hypothesized in 1976 about groups of organisms, “All groups for which data exist go extinct at a rate that is constant for a given group,” which is somewhat irksome. Refusing to soften the blow, he went on, “no definite exceptions exist although a few are possible.”

But here’s why I wouldn’t read too much into that: it doesn’t happen all at once. New species, in a way, “replace” older ones. Sparrows are relatives of dinosaurs that showed up toward the middle of dinosaur times, and they’re still around today.

Meanwhile, even as species come and go, in about a million years the effects of solar radiation on the Earth’s surface will have decreased the concentration of atmospheric carbon dioxide, making most kinds of photosynthesis impossible. As a 1982 paper in the journal Nature concluded, this pretty much spells the end of life on Earth as we know it. But don’t get too bummed, because according to a 1992 response paper from scientists Ken Caldeira and James F. Kasting, the end of life on Earth as we know it doesn’t spell the end of life period. They postulate a shift to reliance on a different kind of photosynthesis known as C4 photosynthesis—something maize is already capable of—which can potentially keep life going on Earth for hundreds of millions of years.

So within that time frame, picture animals—humans included—continuing to evolve alongside all those corn-based plants. We’re the dinosaurs in this analogy, and the sparrows are the similar, but better-adapted life forms that will carry on after we’re gone. It might also help to imagine dogs producing offspring more suited to this future, and that process could give way to an equally future-resistant new doglike species. Present-day humans and our associated species may all die off, technically, but that just leaves more room for our descendants.

What’s more: maybe the organisms we give way to will transcend such primitive notions as the longing for immortality, and will instead embrace oblivion like a species made up entirely of enlightened Zen Buddhists. After all, our planet itself is a finite resource. And its finitude could one day leave our descendants with nowhere to live. So even if we keep struggling to survive, they’d better make peace with death, right? Because the planet ain’t forever, either.

Attempt to put your mind at ease #2: Maybe we won’t need Earth.

This is the part where things are going to get very unsettling, but it gets better so stick with me:

Statistically speaking, sometime in the next six hundred thousand years, the Earth will most likely collide with an asteroid that has a diameter of one kilometer or more. According to the calculator on another of my favorite websites, the Earth Impact Effects Program, that would be the equivalent of about 47,000 megatons of TNT, enough to wreak the same environmental havoc as an entire regional nuclear war. But humans, or whatever earthling species exists at that point, may well have some sort of photon torpedo that can easily prevent that from happening. Then again, we’ve already established in the chapter on volcanoes that earthlings will probably have to deal with a catastrophic super-volcanic event in the next million years or so. That could potentially be worse than an asteroid.

But it’s possible that humanity could keep chugging along, not just by getting better and better at fighting disasters on Earth but by escaping the confines of our homeworld altogether. We’re in the data-free realm of pure theory now, but in 1964 Soviet astrophysicist Nikolai Kardashev posited that humanity might one day be able to ascend to a status he called “type III civilization,” meaning we’re so advanced that we’re able to make use of all the energy in the entire galaxy. One hopes that by then humans will have moved on to lifestyles that require less energy per individual, but I don’t think that’s Kardashev’s point.

Kardashev wasn’t just a starry-eyed sci-fi daydreamer. In his 1985 paper “On the Inevitability and the Possible Structures of Supercivilizations,” he explains in detail how a sufficiently advanced civilization—human or otherwise—will find itself building such huge, complex instruments to facilitate technological progress that it will have to derive energy from sources like supermassive black holes, such as the one at the center of the Milky Way galaxy. The futurist Michio Kaku, who is also a trained physicist, thinks it will take somewhere between 100,000 and 1,000,000 of our Earth years for us to get there.

The day we make it to this point, we’ll be a “galactic civilization,” traveling to and from the center of our galaxy to collect energy, on multigenerational voyages lasting thousands of years. After all, the black hole in our galaxy is twenty-six thousand light-years away, and we’ll probably never be able to build spaceships that can exceed the speed of light. So to build our energy infrastructure, we’ll have to create entire societies that float through space, populated by people who’ll never set foot on Earth. And that might be just as well, because we might not need Earth anymore by that point.

We might instead live in something along the lines of O’Neill cylinders, which are theoretical rotating, cylindrical spacecraft with full, life-sustaining ecosystems featuring all the comforts of home. (And by “home” I mean “home planet.”) These cylinders are meant to have not just gravity, but simulated dynamic weather, topography, and ecology, meaning dew-speckled meadows in the morning and hooting owls at night. There’ll be cities, suburbs, camping trips, lakes, miniature salty oceans, and amber waves of grain. And we’ll experience it all while floating in our tin cans like proverbial Major Toms, except thanks to artificial gravity the only actual floating we’ll do is in our astro swimming pools.

It’s hard to know whether it’ll happen before or after those cozy cylinders are open for business, but the sun is set to swallow the Earth in about 7.6 billion years. Fortunately, at that point it’s likely that the Earth will no longer be the planet we’ve all come to know but, instead, a lifeless, deserted husk that humans (or human-esque creatures) abandoned eons before. The day the great swallowing finally arrives, we humans could very well be watching the fireworks from the plush confines of our O’Neill cylinders, or from mining colonies aboard terraformed asteroids, or maybe even from fully functioning civilizations on habitable planets orbiting suns with trillion-year life spans, in contrast to our rather short-lived sun.

Whichever it is, on that day, here’s what our descendants may observe—again from a safe distance. (I say “may,” crossing my fingers that we will have figured out by that point some non-Earth option for getting by.) The sun will have been undergoing a slow (from a human perspective) expansion into a red giant, and the now very scorched, dry, lifeless Earth will be going about its business, trying to orbit the sun one last time, but will instead tweak its orbit, circling closer and closer toward the sun like—there’s no kind way to say this—a turd in a toilet circling the drain. This will go on for perhaps two months according to a 2015 article by David Rothstein, an astronomy postdoctoral fellow at Cornell University. That will make for strange times on Earth as the world heats up and the sun takes up more and more of the daytime sky, until the sky is nothing but sun. Then one day, Earth will be devoured. It’ll happen all at once, like in 2012, when the star BD+48 740 was thought to have swallowed one of its unnamed planets. One day that year, scientists observed that the star had too much lithium, and then deduced from the presence of a lithium-rich planet nearby that the star had suddenly eaten that planet’s neighbor, meaning all that lithium was like the chocolate on a baby’s chin. So on that day of the Earth’s demise, the sun will have taken a little bit of extra iron, oxygen, and silicon into its solar tummy. But with any luck, not too much extra carbon, because our carbon-based descendants will have fled millennia earlier.

But wait a minute, don’t we still have to worry about the death of the universe?

Attempt to put your mind at ease #3: We know less about the far future than we sometimes like to think.

Whiteson, the physicist at UC Irvine, told me that the “heat death” of the universe isn’t actually inevitable. You can instead think of it as the best answer physicists can currently give to the question of where all the trend lines in our understanding of physics lead when you take them as far as they go. Without getting bogged down in math equations, let’s just say the universe is expanding, and entropy is increasing, and if that doesn’t change, there’s a theoretical endpoint where everything is basically devoid of energy, including atoms and subatomic particles, which fall apart. And that means in effect there’s no matter or energy left anywhere.

“It looks like we’re going that direction,” Whiteson said. But, he told me, “that’s basically making a linear extrapolation. If these things continue the way they’re going now, what would happen? Yes, the universe would be very spread out and cold.”

Once again I’m going to give you some bad news first, and then some good news: heat death might not have a chance to happen in this way because it all might end the day the Big Bang’s asshole brother, the Big Crunch, shows up.

You’ll need a quick history lesson from Whiteson about the universe here: In the very first micro-moment—“the first ten-to-the-minus-thirty-five seconds,” to be precise—the universe banged itself into existence. But then that stopped, and the universe shifted into “gradual, very slow expansion,” for about ten billion years.

Now here’s the disconcerting part: about five billion years ago, for reasons we don’t yet understand, a mysterious force called dark energy “started pushing the universe apart, and has continued for about five billion years. We have no theory to describe it, and no mechanism that we can use to explain it.” The reason this is so scary is that based on what we do know about this accelerating expansion, it’s entirely possible, Whiteson told me, that dark energy “turns around and starts decelerating the universe, and then accelerating it inward into a super Big Crunch.” That would compress the universe into a tiny, dense globule, where—I’m just guessing here—it’s a bit too crowded to live.

This could happen, Whiteson said, but here’s the more important takeaway: physicists “really just have no idea what’s causing this, and we can’t make confident extrapolations at all.”

This isn’t because scientists are just guessing and you shouldn’t listen to them—you should definitely listen to scientists—it’s just that this scientific frontier is exceptionally wild. Whiteson pointed out to me that dark energy was discovered in 1998, which is after the creation of Pokémon. And this end-of-the-universe concept only got an academic name in 2002, when astronomy researcher Milan Ćirković at the Astronomical Observatory of Belgrade wrote a resource letter naming this burgeoning field “physical eschatology”—“eschatology” being the study of the end-times, a term that’s usually only used in conjunction with theology. In his letter, Ćirković casts a wide enough net that it includes not just the end of the universe, but “the future evolution of astrophysical objects.”

Much of our thinking about something that won’t happen for perhaps trillions of years has been pieced together from things we learned in the past couple of decades. “Scientists ten gazillion years from now could look back and treat this whole period [the way scientists today treat] the Big Bang. This could just be the first few bits of the universe warming up,” Whiteson told me.

More to the point, in light of everything we don’t know, he said, “the universe could continue on forever.”



I’m sure there are people who will find it naïve of me to spend all this time trying to convince my readers that life can go on forever, but I have a secret motive: I want to convince you that the future is worth it. Some of the horrors I’ve outlined won’t be avoided, and some will. Some of the wonderful things I’ve predicted won’t happen, and others will. I can’t predict which way the future will lean. But if we fundamentally don’t believe in a future at all, I’m pretty sure of one thing: it’ll be more horror than wonder.

Weirdly, “doom” is a much cooler concept than “hope” (among some groups at least), and I suspect that’s why these days I so often see people with eyes aglow, talking about how climate change is an unstoppable force that will one day kill us all. That’s wrong on three counts. Climate change, being caused by humans, is very stoppable, and most assuredly won’t kill all of us. More important, as I type these words, the deadliest California wildfires in history, which were exacerbated by climate change, have killed at least one hundred people. Climate change isn’t a day in the future; it’s a process happening in the present, and we brought it on ourselves because we didn’t believe the future was real.

As long as we believe we’re utterly doomed, there’s no way for us to build a livable future for ourselves. The trouble is, as we’ve just learned, the future isn’t a final outcome, an ellipsis, or a dreamy fade to black with soaring music; it’s a collection of days. And the only way those days will be any damn good at all is if we imagine the ones we want, believe we really can have them, and try to make them happen.
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