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Introduction
Jasons
“Jason is a very effective thing, it’s unique, it was a good idea that worked. And the story should be told so that it will happen again somewhere.”
—Richard Muller, interview, June 2002


I first heard of Jason in 1990. I went with my husband to a dinner given by the Johns Hopkins University physics department for an honored guest. The guest, Freeman Dyson, was being honored for several reasons: early on he had refined the theory of how the world behaves at its most fundamental; he’d spent his career since at the prestigious Institute for Advanced Study; he wrote books and elegant, unpredictable essays; and according to the other physicists, he was brilliant.
He was certainly brilliant at the dinner—singular, charming, and a superb storyteller. One story was about the night he spent on the Mexican border looking for the infrared signatures of drug runners. The physicists at the dinner were interested in the infrared signatures. I was interested in Dyson, who looked like an aged bird, crawling around on the Mexican border at midnight. “Why would a physicist be looking for drugs?” I asked. He was doing a Jason study, giving the government technical advice, he said, thinking about clever ways to detect drug smugglers, “and we were talking to the border patrol people. They asked us if we’d like to see them in action. It was very educational.”
“And what’s Jason?” I asked. I don’t remember what he said, but it wasn’t an answer. So after dinner on the way home, I asked my husband, “What’s Jason?” He said he didn’t really know, but it was sort of a top-secret bunch of academic physicists who advise the Defense Department. “I think John Wheeler was one of them,” he said, and digressed into a story about Princeton in the late 1950s, when he was a graduate student and when John Archibald Wheeler was faculty and had already explained nuclear fission but hadn’t yet named black holes. Anyway, my husband had applied for a federal fellowship but would be turned down unless Wheeler got around to writing a recommendation. Wheeler had felt so bad about this situation that he said, “Never mind. I’ll just go down to Washington and recommend you in person,” and shortly thereafter my husband got the fellowship.
I believed this story. I had interviewed Wheeler a few years before, and he’d seemed unusually familiar, for a scientist, with the ways of Washington. The following week I asked my husband’s physicist-colleagues “What’s Jason?” and collected the following: Jason is an acronym for July-August-September-October-November, the months this group of academic physicists met secretly to solve the problems the Defense Department couldn’t. The Jasons were the crème de la crème. “Yes, Wheeler was a Jason, and I know others,” said one physicist. “Want me to call them for you?”
These stories I didn’t believe. An acronym for months sounded silly. Academics couldn’t meet that long during the school year because they had institutional responsibilities for classes, visitors, departments, and committees; and they wouldn’t meet during their precious summers, which were free for research. Anyway, if the Jasons were such cream, they wouldn’t work for the Defense Department. In the first place, the Defense Department wouldn’t need them. Any physicists the department needed—because radar, sonar, the trajectories of missiles, and the explosions of bombs are just physics—were in its own laboratories or in the government’s national laboratories.
In the second place, the cream wouldn’t necessarily be in defense or government labs, where research was determined by political program. The cream would be in the universities, in the academy; the cream of the cream were tenured professors at the big research universities, at Princeton, MIT, Stanford, Harvard, Berkeley, and Caltech.
Nor would the cream necessarily be doing defense research. Defense physics is generally applied research; it solves problems by applying other physicists’ more basic work. Its result is usually not knowledge but technology. The adjective applied, when used by physicists, is not a compliment. Academic physics is pure research; its direction is determined by what academics are curious about and can get funding for. It is, of all the sciences, the most fundamental; its questions are about matter’s basic nature and the forces that govern the known universe. Moreover, pure research is considered innocent, neither moral nor immoral. Applied research, whose technologies have potential for harm, comes accompanied by difficult moral decisions.
Academic physicists have secure jobs, roomy salaries, interesting students, the respect of the physics community, and at most twenty productive, creative years. They wouldn’t need a thing the Defense Department had to offer. They wouldn’t take the time or trouble to be Jasons.
So I took up my husband’s colleague on his offer to make phone calls and found that, though I might be generally right about academic physicists, I was mostly wrong about Jason. Jason had been formed in 1960, partly through Wheeler’s Washington connections; Dyson was an early member. Jason is asked questions primarily by the Defense Department but also by other government agencies. Between one-half and three-quarters of their studies are classified. They meet in a building leased from General Atomics in La Jolla, California. They work together for six or seven weeks from mid-June through the end of July. Depending on how they’re counted, they number between thirty and sixty at any given time; all have top secret clearances. I was right about the name: it has nothing to do with the months they meet and it isn’t even an acronym; it’s just a name, the Greek myth of Jason and the Argonauts. Jason is both a collective and a proper noun: if you belong to Jason, you are a Jason. A few people use the term Jasonite, like some biblical tribe or door-to-door religious salesman.
And they are indeed the cream. They are either in the country’s best science departments or were trained there. Of the roughly one hundred Jasons over time, forty-three have been elected to the National Academy of Sciences; eight have won MacArthur awards; one won mathematics’ Fields Medal; eleven have won Nobel Prizes. Wheeler wasn’t actually a Jason but was one of their first advisers, as were Edward Teller, Eugene Wigner, and Hans Bethe; Wigner and Bethe also won Nobel Prizes.
I read everything I could find, published and not published, about Jason. I couldn’t find much: Jason is allergic to being public. I did find a remarkable archive of transcribed interviews of Jasons done in the mid-1980s by Finn Aaserud, a historian of physics who is now director of the Niels Bohr Archive in Copenhagen, on Jason’s early days. I learned that Jasons have never had a real leader; what they call “Jason management” is a rotating chair and a steering committee that together run Jason like an academic administration, set up primarily to take care of logistics so that faculty can get on with their research.
I also learned that from the beginning Jason was set up to be independent. Jasons were and still are invited to join not by the government, but by other Jasons. Jason management, working together with the government sponsor, decides which questions to study. Jasons themselves work only on those studies that they want to work on; they show up for summer studies when and how often they want to. They’re government advisers with satisfying, full-time jobs elsewhere; a Jason can be fired at any minute and not particularly care.
What I couldn’t find was the reason academic physicists would turn from studying ultimate reality to, say, shooting down missiles. So for the next two years I chased all over the country interviewing Jasons.
 
I can’t tell you much about this one particular Jason except that he looks like an unusually intelligent child; he looks chronically delighted and wary. I walked into his office, and the first thing he did was lay down the ground rules that Jason management gave him for talking to me. “If you want to talk to her,” they told him, “that’s fine. You certainly can’t go into anything classified, and it should not be up to you to name other Jasons. If you want your own name revealed, that’s up to you.” This Jason didn’t want his name revealed. “I can be referred to as a biochemist Jason,” he said, “because I think you’d want to communicate the idea that not all Jasons are physicists and you are now interviewing a Jason that is not and never has been a physicist. So I’m a chemist, more of a biologist hybrid, a chemical biologist. Otherwise I’m anonymous. And I won’t be naming names of other Jasons.
“So,” he began, “my name is Dr. X”—he thought this was funny—“and I am a Jason, and I’m happy to talk with you about Jason.” The first time Dr. X met the Jasons, in 1994, he’d been asked as an outside expert to give them a briefing for a study they were to do. He’d heard of Jason before, he said, because “I guess it was in the seventies the Jasons got outed.” But meeting them for the first time was “just the most amazing experience,” he said. “The line that kept going in my head was ‘Who are these guys?’”
Dr. X arrived at General Atomics, which, he said, “is kind of quaint. The building looks very sixties, and it hasn’t been remodeled forever, money is not being spent.” He went through a security check with the guard at the outer gate, another check with the guard who buzzed him through the door, and another with the guard who looked at his badge. He looked down a hallway, toward what he thought of as the inner sanctum, and thought again, “Who are these guys?”
He waited in the briefing room for an announcement of his talk’s classification level, then began his presentation, which was about a new way of using molecules to do computing. “I went in very pragmatic—which I think is exactly what the Jasons want—saying, ‘Okay, we’re going to use molecules to do computing. How many molecules would we need? How would we make them?’ I planned I would go through my slides, give my talk.”
This is the way scientists usually give talks, not by reading from prepared papers but by showing slides in order, discussing each slide, and taking questions at the end. Jasons didn’t wait until the end; they interrupted immediately. “The first slide was up there for fifteen minutes. So I just kept talking, going with the interruptions. But the interruptions were fascinating. And they’d ask just the right question, or even the wrong question but the answer would show that it’s the wrong question and they’d say, ‘Oh, oh no, that isn’t it. What I mean is—.’ So I’m taking them through it, step by step. And they just were just”—and here Dr. X made a bathtub drain sound—“sucking in everything I could give them. And they’re not only evaluating what I was talking about, but in real time they’re designing a computational approach to do in silicon what I was describing would be done in molecules. And they came to the conclusion, in real time, that the silicon would win. And I was just so impressed.” Dr. X thought to himself again, “Who are these guys?”
 
In the beginning all Jasons were physicists; even now the majority are. Physicists as a group are off-scale intelligent, gossipy, competitive, relentlessly rational, and promiscuously curious. Their taste for pure research comes from the belief that some given truth about the real world exists and that they can find it; and when they’ve found it, sooner or later they’ll all agree it’s the truth. They are fascinated by the congruence between their theories and reality. They are famous for arrogance: because physics is the most fundamental science, physicists say, a physicist can solve any problem in any field by figuring it out from first principles, from the ground up. To a physicist, arrogance is the happy result of having effective tools, enough brains, a lively outlook, and a carefully defined subject. For a physicist, being called “arrogant” is not necessarily a criticism; for, say, a biologist, it might be. I told a government biologist who is one of Jason’s sponsors that I wanted to call this book The Arrogance of Physicists, but my editor thought it wouldn’t be nice. The biologist laughed and said, “The Jasons would like it.”
Physicists have also traditionally been the government’s science advisers, a tradition that began with their central role in World War II’s Manhattan Project. Manhattan Project physicists took their pure research into atomic physics and applied it to an atomic bomb, the prototype of a harmful technology forcing a moral decision. The physicists hadn’t necessarily felt guilt for building their bomb—they knew Hitler’s physicists were trying to build one, too—but they did feel an acute sense of public responsibility. With some notable exceptions, physicists spent the following decade lobbying the government to move control of nuclear research out of military hands and into civilian hands; to stop the proliferation of nuclear weapons; and to ban the tests of new ones.
Then in 1957, when a newly intercontinental Soviet missile carried the Soviet Sputnik—which could as easily have been a nuclear bomb—across American skies, physicists broadened their interests to include missile defense. The country went into shock over Soviet technical superiority; the government once again found a use for scientists and created a number of venues for getting their advice. Some ex–Manhattan Project physicists proposed the formation of a group that could, according to John Wheeler, “inject new ideas into national defense.” Around two years later, in 1960, Jason went into the business of advising the government. The first Jasons were young Manhattan Project physicists or their students.
Given Jason’s heritage, its subsequent history seems inevitable. Scientists can’t become governmental science advisers without learning to operate in the world of politics. In the world of science, rules are based on logic: the truth, the one right answer on which everyone agrees, is found by publicly sorting through and understanding the disagreements; suppressing disagreement only slows progress. In politics, however, rules are based on human nature: no single answer will ever be right for all people, but decisions have to be made anyway; decisions are made by working through colleagues, or a party, or an administration—that is, through a network of loyalties; loyalty can decree that in the interest of getting things done, disagreement—at least in public—be suppressed. Science advisers are most effective when they operate on political rules, like political insiders. Jasons explicitly and repeatedly insist, however, that their whole value lies in operating like logical, outspoken, unbeholden, independent outsiders.
Independent outsiders are useful to the government but aren’t always welcome: they feel free to disagree publicly; their reasons for giving advice are often different from the government’s reasons for requesting it; and they are occasionally politically naïve and usually unpredictable and uncontrollable. “Anytime you invite a team as bright as Jason to be devil’s advocates on a program you’re committed to,” said one sponsor, an ex–secretary of defense, “you’re asking for trouble.” So once you’ve answered the question of who these Jasons are, the next question is how they have managed to last so long.
 
During Jason’s early years, its sponsor was a small, unconventional entity in the Department of Defense appropriately named the Advanced Research Projects Agency, or ARPA. Jason’s studies tracked not only its own postwar sense of responsibility but also ARPA’s scientific missions of defense against ballistic missiles (for example, whether missiles can be shot down by lasers) and verification of cheating on nuclear test bans (for example, whether nuclear explosions might be hidden in underground caverns). ARPA asked interesting questions; Jason had relevant answers; and ARPA in turn listened. Jason flourished, riding what are now called the golden years of science advising.
Then in 1966 Jason took the sense of responsibility it had learned from the Manhattan Project and applied it to the escalating war in Vietnam. Jasons did a series of studies, one of which, a barrier of sensors, was meant to damp down the war. But the Defense Department uses technology for its own purposes, which are not necessarily those that scientists intend; and the well-intentioned sensor barrier was turned into the lethal electronic battlefield. The electronic battlefield was not in the same league as nuclear weapons, but Jasons were unhappy about their part in its creation. A few years later a leaked report from the Defense Department, published as The Pentagon Papers, detailed the Jason studies and, as Dr. X said, “outed” the Jasons. Back home at their virulently antiwar universities, the Jasons caught hell: they were picketed, called names, shouted down, and threatened physically. For Jasons, being publicly attacked for a war about which they were already miserable was deeply disturbing, and a number of them quit.
After Vietnam the glory years were over and the considerable influence that the independent science advisers had had in the government began to fade. At the same time ARPA was increasingly unhappy with the Jason physicists: the agency’s own problems had been changing with the scientific times and now included sciences other than physics. So Jason adapted. It tailored its membership to ARPA’s needs and added more nonphysicists. It also broke ARPA’s sponsorship monopoly and added new sponsors—the intelligence community, the navy, and the Department of Energy.
Jason’s changing sponsors meant that Jason itself had to change. Because new sponsors, particularly the navy, had differing requirements for clearances, Jasons could no longer talk to all other Jasons about all studies. Because the Department of Energy’s problems were not necessarily military, Jason for the first time did studies unrelated to defense. Unclassified studies on climate echoed the country’s growing environmental movement, were intellectually interesting to these constitutionally curious physicists, and were morally comforting to the war-shocked Jasons. Accordingly, Jason added even more nonphysicists to its membership. Different Jasons began specializing in studies for different sponsors, and Jason began fragmenting into clusters.
Meanwhile, throughout the Cold War, Jasons continued work for what was now called DARPA—for Defense Advanced Research Projects Agency—on the perennial problems of missile defense. The results were mixed. Some—like a study helping DARPA overcome the distortion that a turbulent atmosphere inflicts on the images of enemy satellites—were classic matches between government and science. Others—like Jason’s proposal to base air force missiles on small mobile navy submarines—were case studies in how political realities can wipe out perfectly good technical ideas.
With the end of the Cold War, Jason undertook a long series of studies on the health of the nation’s nuclear stockpile. The studies coincided with individual Jasons’ missions of banning further tests of nuclear weapons. They also implied national policy and therefore forced Jason to define the boundary between technical and policy advice. Jasons had to decide whether to give technical advice and stay away from policy, or whether their technical expertise gave them a unique perspective on certain policy problems. They had to decide whether to go public with the results of their studies: was testifying to Congress or talking to the newspapers a betrayal of their sponsors’ trust, or was speaking publicly simply the right of all citizens—and perhaps an obligation for those with technical expertise?
Over time Jason’s management of these and other insider-outsider issues changed the question from how Jason got along with its sponsors to whether Jason could prevent its own dissolution. What had been a cohesive group of physicists, having the same habits of thought and speaking the same scientific language, turned into a group that includes mathematicians, engineers, computer scientists, geoscientists, oceanographers, chemists, and finally the ultimate nonphysicists, biologists and biologist-hybrids like Dr. X.
Dr. X was invited to join Jason in 1996, about two years after his talk as an outside expert. In his first summer at Jason, he went to a briefing given by the Department of Energy on aging. As a biologist, he was interested in aging and at first thought, “Boy, Department of Energy’s in on this?” Then he thought, “Well, you know, the Department of Energy has the Genome Project. Maybe they’re looking for gene clusters that affect aging.” But then the briefing’s level of classification was announced, and he couldn’t understand why it was so high, and he wondered whether it meant he might learn some things “that are really cool that aren’t in the outside scientific world.” He thought, “So have they really got secrets about aging?” He noticed that the other Jasons at the meeting were “very much the hard-core physics crowd,” which was odd, but he thought, “Well, good for them.” Then the briefer put the first slide up on the screen, announcing a talk on the aging not of people but of nuclear warheads. “And of course any idiot would know that,” he said. “I stayed until the break.” Afterward he told the hard-core physicists about his mistake, and they thought it was funny—“this poor nonphysicist thinks that aging is aging.”
Jasons say their scientific diversity has been their biggest change. The next biggest change is social and has had an unexpected impact. Back in 1960, when academia was leisurely and wives—Jasons were then all men—didn’t go to work, Jasons could move to California for six weeks in the summers without jeopardizing jobs or families. And in fact the wives became friends, the kids grew up together, and Jason became its own family. But the new, scientifically diverse Jasons have more calls on their time and less flexible schedules, and new Jasons’ wives, and now a few husbands, have jobs to keep. As a result, Jasons increasingly show up only for disjointed fractions of those summers. One worry is, of course, that Jason will lose the cohesiveness and intensity that sponsors find useful. The other worry is that Jason will turn into just one more panel of scientists having two-day meetings in which they read reports written by other people and then write their own—not the sort of thing for which a hotshot scientist would give up summers. No one’s quite sure what to do about it, or even whether they’ll stay in business. “We’ve got a bunch of new Jasons, and they’re just terrific,” said the current chair, Roy Schwitters, a physicist at the University of Texas at Austin. “We just don’t know—we call it sticking—whether they’ll stick or not.”
Does it matter? Jasons think they’ve done the country good, but they haven’t got much clear evidence. Jason doesn’t and never has had a formal way of keeping track of whether its recommendations were taken and if so whether they worked. When asked, Jasons shrug and explain that certain Jasons keep track of certain sponsors and therefore have a sense of the outcome of those sponsors’ studies. And the government insiders, when asked, say that in any case political decisions have so many aspects and balances and parties, no one can track the influence of any one recommendation.
Jasons say they’ve hit no home runs—though they’re being a little modest since, aside from their inadvertent invention of the electronic battlefield, their DARPA study about undistorting the atmosphere helped change astronomy, and one of their stockpile studies allowed a president to sign a test ban treaty. They say they’re best at shooting down scientifically stupid ideas and that they’ve saved the government millions if not billions of dollars. They also say, as do the government insiders, that whether Jason matters depends less on Jason than on the government: in the political world, personal relationships count; and without these relationships, scientists can advise all they want to but no one will listen.
In fact for some time now successive administrations have listened less and less to the advice of independent scientists. The advisory apparatus has been moved farther and farther away from the government’s center, and decisions about partly technical issues like missile defense and nuclear safety have become mostly political. In 2002 Jason’s relationship with DARPA broke up over Jason’s independence: when DARPA’s director told Jason to accept certain members, Jason refused and DARPA fired Jason.
But the Defense Department had second thoughts, and Jason got itself rehired by DARPA’s boss, the director of defense research and engineering. For the government, Jason is unique. No other science advisers of such high caliber have worked together in so close a group for so long a period, doing their own calculations. Few other science advisers can study such a wide range of subjects. Few others know so much about their sponsors’ needs yet gain so little from giving them advice. And Jason is cost effective. Jasons are now paid around $850 per day—a tidy sum but a mere fraction of what they could make consulting for industry—and Jason’s budget is $3.5 million. “I put it in the top one percent of Defense Department expenditures,” said an ex-director of DARPA. “I mean, what’s a few million dollars? There’s no question about that.”
 
For this book I talked to thirty-six Jasons, roughly half of the membership, active and semiretired senior. They were, every one of them, interesting. Most were socially easy. Some were in love with their own brainy selves, delighted to share with me their talents for speaking at length on any subject without taking a breath or noting a response. Many were funny. Some were so individual, so idiosyncratic, I’d never met their likes before.
On the whole, they seemed to have the qualities that make for good advisers. Those who were arrogant-as-charged were annoying, but they didn’t seem to let their arrogance get in the way of having open minds, or admitting they were wrong, or being genuinely enchanted with something new. Some were so much at ease in both the political and the scientific worlds, I didn’t see how they could contain the contradictions. A few radiated unimpeachable integrity. All were so deeply independent that when I told one Jason I worried that they’d go unilateral on me and collectively refuse to talk, he said, “No, that’s not the way things are done,” meaning that not even Jason dictated what Jasons do.
I’ve been interviewing scientists for twenty years, and though the Jasons were as generous and graceful as scientists usually are, these interviews were exceptions in two ways. One was that the Jasons were unusually interventionist interviewees. They were interested in my slightly unreliable tape recorder, which has an automatic reverse: they’d interrupt to tell me my machine had clicked; or to ask if I wanted to change to side B; or to explain why low batteries messed up the recording; or to suggest that I buy a higher-tech digital recorder—“The dumb thing has got a tape, hasn’t it? Yes, well, all right. There you are.” My tape recorder could also be controlled by its little lapel microphone: one Jason switched control of the recorder to the microphone, then put the microphone out of my reach on his lapel; a politician might do this sort of thing, but a scientist never does. Jasons asked who was publishing the book and whether I already had a contract and what I thought my approach would be and what I saw as the book’s point. Several Jasons thought the subject would be unsustainable or uninteresting—“I honestly don’t know whether there’s a book on this subject.” Six Jasons came up with eight different storylines, all reasonable. One recommended that the book be balanced and not make Jasons out to “be either giants or jerks.” A lot of Jasons predicted cheerfully that no one would buy it.
The other exception was their secrecy. Secrecy is antiscience. When scientists discover something, they publish their data, methods, and conclusions in the open literature, where their competitors can read it; the competitors point out every possible weakness, then propose improvements whose weaknesses are, in turn, pointed out by the original scientists, who then propose the next round of improvements, and so on far into the night. By this process scientists decide which pieces of knowledge are believable, then use those pieces as the basis for further knowledge. The entire structure thus depends on openness.
Because openness is in the air that scientists breathe, you usually can’t shut them up. They explain, then explain another way, digress, compare, generalize, give examples, give counterexamples, offer opinions, offer opposing opinions, then explain once more, and they rarely refuse requests for interviews. Of the forty-six Jasons I asked to interview, ten either never replied or said no—“I am flattered by your request but would prefer to decline.” I got e-mail from the Jason management saying, “We, frankly, could not identify an up-side for our organization but could identify potential down-sides to such a book. We wish you all the best in your future endeavors.” Several talked to me because, as one said, “you are going to write a book and I would rather you write an accurate book than one based on limited information because nobody would talk to you.” I told one Jason that I knew I was a mixed blessing for them, and he said, “Yes, but more like having to make the best of a bad deal.” And I was advised indirectly not to try any interviewer’s tricks: “We’ve talked about you many times,” said Dr. X, and he wasn’t alone in saying this. “And I think it’s safe for you to assume that anything you say to any Jason is going to be reported back to the other Jasons. Because so far it has.”
They were reticent not because they worried that they’d give away classified information: if they couldn’t remember whether something was classified, or whether some part of it was classified, they didn’t talk about it at all. They were reticent because they had had to learn insider rules. “Our sponsors trust us with relatively sensitive information,” said one Jason—“relatively sensitive” meaning information that, if not classified, was still guarded because it was part of the sponsor’s territory, or because if revealed it would make the sponsor look less than brilliant or because it was just work in progress—“and we don’t want to see what we do paraded in the headline in The New York Times or anywhere else.” The ground rules Dr. X outlined to me included the stipulation that Jasons should “respect the sponsor’s desire for anonymity with respect to particular studies.”
For some Jasons, reticence was clearly a strain on their scientific nerves. A few handled this problem by talking not-for-attribution. Some talked in generalities that were to the point but gave away nothing I might not easily know. Some—Dr. X was one—managed the interview: they had several stories that ought to keep me happy and away from subjects they wanted to avoid; they had decided how much they thought I should know and refused politely to go farther. Some handled it by giving limited, strictly relevant answers, no examples, no digressions—if I wanted the answer, I had to ask the question:
“How did you manage to observe the siege at Khe Sanh?”
“People were being helicoptered in and out.”
“And you went to Khe Sanh as—?”
“An adviser.”
“As a member of Jason?”
“Actually it was in association with another agency that was helping.”
“And you went there to find out if they were putting the sensors in correctly?”
“That’s right.”
“And they were?”
“Yup.”
A few who talked more easily worried out loud. “I’m probably being too responsive,” said one. “Compared with your other informants, am I singing like a bird?”
Though the Jasons’ reluctance to speak might have been an effort to protect classified material and the trust of the sponsor, the ground rules about revealing names were not. They were a way to protect Jasons who didn’t want to be known as Jasons. For many of these anonymous Jasons, the reason was historical, what one Jason called their “racial memory” of the Vietnam War and the ensuing personal attacks; thirty years later I still couldn’t get an official list of Jason members. Dr. X’s reason for anonymity, however, was current. Being a Jason, he said, made him nervous. He said that other young Jasons felt the same. Some Jasons, reluctantly and briefly, referred to the feeling as worrisome knowledge or loss of innocence. One told a story about a Nobel Prize–winning Jason at a Strangelovean defense briefing during the Cold War, hearing for the first time about computer simulations of massive nuclear exchanges between the United States and the USSR and the deaths of twenty million people, and yelling from the back of the room, “Helllppp!”
So could Dr. X explain his nervousness? “Oh, that’s a good one,” he said. During his first year he’d had trouble sleeping. “I got involved fairly early on with counterbiological warfare. At the time it wasn’t really talked about. But within the context of Jason, not only was it talked about, but you really see the goods. And you see the goods not only historically of what happened in our country, but you see the goods on what’s going on elsewhere in the world. And it’s not abstract now, it’s real.” Knowledge of the goods has drawbacks. “One is that at night you can’t get out of your head that these things are out there.” Another is that he has children: “I’m politically liberal, because you somehow want to believe that everybody’s nice. But then you see the proof of how evil certain things are. And then you realize that you’ve got detailed knowledge of that. And that’s the part that gets a little scary. I know things that bad people would want to know. And I don’t want anyone to come looking for it from me. The other part of that is—”
He stopped, then said, “You said scientists love to talk, and I guess that’s true, here I am just jabber jabber,” and changed the subject. He had told me earlier he was “proud, happy, and enriched by being a Jason.” But he added, “I am somewhat freaked out.”
 
Jason is usually capitalized, JASON, as though it were an acronym. I have no idea why—maybe because written like a name, it might be taken to be a personal name. I shall not capitalize it, partly because these pages are already full of acronyms and partly because writing it like a name implies the reality. That is, Jasons talk as though Jason is a separate person. Their pronouns of choice for Jason are not first person, we, but third person, they or it. They talk as though Jason were a sort of collective organism. But from the minute I first heard those ground rules, I understood I was going to have to get a sense of the collective without ever seeing it function. Even without the ground rules, the classification of their meetings meant I couldn’t watch them work together. I would have to reconstruct the collective by talking to individuals: to show Jason through Jasons.
Nor could I read their institutional papers. Jason doesn’t seem to have kept records in any systematic way, and those it does have are unavailable for various reasons, including classification and those ground rules. Except for Aaserud’s archived interviews and his subsequent scholarly article, several meticulous government histories, and the few times that Jason found itself in the public record, what I could find of Jason’s history depended on whatever records someone happened to keep and was willing to share; and after that I had only people’s memories.
So this book is less a respectable history than a series of stories in more or less chronological order. The stories are chosen to answer those two questions—who Jasons are and how they’ve managed to last—plus the question I began with, why they’re in Jason. The answer to the latter is: for lots of reasons, including curiosity and self-governance, money, secrets, and elite status. A fundamental reason is that the Jasons like each other. William Happer is a physicist at Princeton nearing retirement; he’s been in Jason for twenty-eight years. Jasons stick because, he said, “I think they like to see each other.” Academics usually keep to their own kind, so Happer the physicist says he especially likes working with the new nonphysicists like Dr. X—only he says Dr. X’s real name—“who’s just extremely open and cheerful and engaging. Where else would I get to know Dr. X?”
The most pervasive reason Jasons become Jasons is the reason the group formed in the first place: they feel responsible for how the country uses the products of science to defend itself. “We are scientists second and human beings first,” Dyson wrote in Disturbing the Universe. A number of Jasons said the same, in nearly the same words. “We become politically involved,” Dyson wrote, “because knowledge implies responsibility.”
In the end, this book is a profile of the inheritors of the Manhattan Project, these scientists with their faith in the clarity—or at least the precise uncertainty—of pure science, their feelings of responsibility for its occasionally lethal consequences, and their willingness to navigate the accompanying political realities and moral messes. A career in science—with its competitive colleagues, its open disagreements, and the persistent unknowability of the physical world—is superb training in facing the possibility of being wrong. So along the way, the book also argues that the more convinced the government is of the rightness of its political decisions, the more it needs to hear the advice of its scientists. Jason does matter.


The Jasons

CHAPTER ONE
The Bombs
“You might decide not to do something; but the people anywhere else are just as smart as you are, and they’re going to get there too.”
—Sidney Drell, interview, June 2002


The idea that curiosity leads to disaster has an ancient pedigree. Pandora opened the gods’ box and let loose all the evils of the world; the descendants of Noah built the Tower of Babel to reach heaven, but God scattered them and confounded their language; Icarus flew so close to the sun that his homemade wings melted, and he fell into the sea and drowned; Eve ate the apple of knowledge and was exiled from the Garden of Eden; Faust traded his soul for sorcery and spent eternity in hell. Saint Augustine, along with most medieval Christian theologians, considered curiositas a vice. The idea survived into the twentieth century about halfway intact. We believe that curiosity is the beginning of knowledge and especially of science, but we know that the application of science has led to disaster.
The so-called chemists’ war was World War I. Its chief chemist was Fritz Haber, a German Nobel Prize–winner who figured out how to fix nitrogen—that is, pull it out of the air and use it to make both fertilizer and explosives—then directed the first full-scale chemical war, flooding the French trenches with chlorine gas. By the time the war ended, the British, French, and German military were using not only chlorine but also phosgene, hydrogen cyanide, cyanogen chloride, and bischloroethyl sulfide or mustard gas, among others; and chemical warfare had killed or injured a million soldiers.
World War II, by contrast, was the physicists’ war. In the late 1930s and early 1940s British and American physicists developed radar: they’d send out a quick pulse of radio waves, which would bounce off a target and return; by timing the pulse’s return, they could calculate the target’s distance. For the first time they could locate an invisible, inaudible enemy; and airplanes, missiles, boats, and surfacing submarines became detectable from far away and in the night. Around the same time European physicists discovered that the nucleus of an atom could be split and in that split, or fission, would release extreme amounts of energy. Word travels fast and internationally among physicists, so almost immediately they all knew that the energy from fission—in particular, the fission of a certain form of uranium atom—would make extraordinary bombs. Some of the best of these physicists were in Nazi Germany and working on fission for the government; others were in Allied countries; the Allied physicists passed along news of the German experiments to the American government.
By mid-1941, Nazi Germany had taken over Austria, Czechoslovakia, Poland, Denmark, Norway, France, Belgium, Luxembourg, and the Netherlands, and it was attacking England. At the end of 1941 Germany declared war on the United States. And so in 1942, at the direction of President Franklin Roosevelt, a consortium of Allied scientists, eventually called the Manhattan Project, collected in groups all over America.
At the Metallurgical Laboratory at the University of Chicago, under the directorship of Enrico Fermi, they learned to build the reactors in which fission could be managed. In Oak Ridge, Tennessee; in Hanford, Washington; at the Radiation Laboratory at the University of California in Berkeley; and at Columbia University in New York City, they learned to work with the two elements whose atoms were most congenial to fission. That is, they learned to separate the forms of uranium and to manufacture plutonium. And at Los Alamos, New Mexico, under J. Robert Oppenheimer, they learned to make the bombs. “Even before the end of our first year at Los Alamos, the emotional strain was apparent, the feeling that you’ve got to make that bomb, you’ve got to get it done; others are working on it; Germans are working on it; hurry! Hurry! Hurry!” wrote the wife of a Manhattan Project physicist. “We had parties, yes, once in a while, and I’ve never drunk so much as there at the few parties, because you had to let off steam you had to let off this feeling eating your soul, oh God are we doing right?”
In 1943 Herbert York was a graduate student in physics who was recruited to the Berkeley Radiation Laboratory, where he was trying to separate the fissionable form of uranium from the non-fissionable form. The secrecy at the labs was so great that uranium wasn’t called uranium but “tuballoy” or “tube alloy”: York wrote later that “saying uranium out loud had become equivalent to cursing one’s mother.” William Nierenberg was a graduate student at Columbia University, working on the same thing but with a different method.
Marvin Goldberger, known as Murph, was an undergraduate at the Carnegie Institute of Technology and a member of the enlisted reserve. He was called up and in 1944 was assigned to the army’s Special Engineering Detachment (SED) of soldiers who happened to have scientific talent. “I was sent to Chicago,” he said. “I worked on the design of nuclear reactors. We worked six days a week, sometimes seven. The only people we could talk to were the people that we worked with. You know, you couldn’t go to the corner bar and tell what you were doing. I always said that I would have taken up with Mildred anyway, but it was unavoidable.” Mildred Ginsberg, later Mildred Goldberger, was an assistant research scientist on the Manhattan Project, also at Chicago, and therefore was one of the few people whom Murph could talk to.
John Wheeler, a physicist at Princeton, was at Chicago working on reactors, too; later he went to Hanford and worked on manufacturing plutonium. Edward Teller, a physicist at the University of Chicago, was a consultant at Los Alamos; he calculated the effects of atomic bombs and thought that an explosion might ignite the atmosphere and incinerate the planet. Hans Bethe, a physicist at Cornell, was head of Los Alamos’s Theoretical Division; he found Teller’s calculations had some wrong assumptions, redid the calculations, and said the atmosphere and planet were safe.
Kenneth Case was an undergraduate at Harvard, and being a physics major, he said, he was sent to Los Alamos: “There were about eight of us who regularly ate, not in the mess halls with the soldiers, but at the lodge. And among those eight was Klaus Fuchs.” Klaus Fuchs was then in the middle of his seven-year career of sending atomic secrets to the Russians. “So I must have had roughly three meals a day with him for a year and a half or so. I mean, he wasn’t the funniest guy or anything. But I wouldn’t have suspected.” Case worked in the Theoretical Division calculating yields—that is, given different configurations of bombs, how much energy would be released. “I made the last calculation of the yield to be expected when the first bomb was dropped. And my guesstimate was eighteen kilotons, and the measurement was somewhere between fifteen and twenty, which was exact as far as I was concerned.” A kiloton is the amount of energy released by a thousand tons of TNT.
Val Fitch was drafted out of Chadron State College in Nebraska and in 1944, like Goldberger, was assigned to the SED, but he was sent to Los Alamos, which had the majority of SED workers, or SEDs. The SEDs, though in the army, were assigned to work with the civilian scientists; they worked nonstop hours and made lousy soldiers. “The SED boys were terrible,” wrote the wife of one Los Alamos scientist. “They couldn’t keep in step. Their lines were crooked. They didn’t stand properly. They waved at friends and grinned. Once, when a sergeant became irritated by his yawning, half-hearted crew and shouted, ‘If you guys think I like this job, you got another think coming,’ one of the SED boys offered to lead the drill in his place. He shouted orders in imitation of the sergeant’s voice: ‘Thumbs up, thumbs down. Thumbs wiggle-waggle.’ Even the sergeant broke down and dismissed them.” A civilian scientist intervened with the military, and eventually the SEDs were excused from reveille, calisthenics, and latrine cleaning; afterward, Fitch wrote, Saturday morning inspections “became devoid of spit and polish.”
Fitch helped measure whether all thirty-two of the bomb’s detonators would fire simultaneously. He designed the circuit that sent out the final pulse that would automatically trigger the bomb’s first test. He climbed the hundred-foot tower on which the bomb was to be tested and helped hook cables to the bomb. On July 16, 1945, Fitch went to the main control bunker, six miles from the tower, stood outside, and watched the test.
The test, called Trinity, was at Alamogordo, New Mexico, and was of the plutonium bomb. The uranium bomb was too simple to need testing. The flash of light from the explosion reached the main control bunker in thirty millionths of a second, the blast wave in thirty seconds, Fitch said, and “I got up from the ground and watched the now famous mushroom cloud rise in the morning sky.” Robert Oppenheimer watched Trinity from the same bunker as Fitch. Afterward he said he was reminded of the Bhagavad-Gita, of a line that has since become synonymous with the bomb: “Now I am become Death, the destroyer of worlds.”
Isidor Isaac Rabi, a Columbia University physicist who directed the development of radar at MIT’s Radiation Laboratory and consulted for the bomb builders at Los Alamos, watched Trinity from the base camp, five miles farther from the explosion than Oppenheimer and Fitch. “Suddenly, there was an enormous flash of light, the brightest light I have ever seen or that I think anyone has ever seen,” Rabi wrote. “It blasted; it pounced; it bored its way right through you. It was a vision which was seen with more than the eye. It was seen to last forever. You would wish it to stop; altogether it lasted about two seconds. Finally it was over, diminishing, and we looked toward the place where the bomb had been; there was an enormous ball of fire which grew and grew and it rolled as it grew; it went up into the air, in yellow flashes and into scarlet and green. It looked menacing. It seemed to come toward one. A new thing had just been born.” Rabi went to the trunk of his car, got out a bottle of whiskey, and passed it around. Fitch drove from the bunker to join Rabi at the base camp and had, he said, “a good shot from the bottle.”
Enrico Fermi was at base camp with Rabi and hardly watched Trinity at all. He did a physicistly thing. He saw the light, waited for the shock wave, and then held his hand six feet from the ground and dropped small pieces of paper. The shock blew the pieces across the ground. Fermi measured how far they’d gone—two and a half meters—and from that calculated that the bomb’s yield had been equivalent to ten kilotons. It was about twice that but, as Case had said about his own calculations, close enough.
Luis Alvarez was a physicist at the Berkeley Radiation Laboratory who had worked on radar—he invented the microwave early warning system and an airplane blind-landing system. Now, at Los Alamos, he worked on the bomb’s detonators. He saw the Trinity test from a B-29 at twenty-four thousand feet. Another physicist at the Radiation lab, Wolfgang Panofsky, called “Pief,” worked with Alvarez on devices to measure the bombs’ yields. Panofsky watched Trinity from the B-29 with Alvarez. They were trying to measure the explosion’s shock waves but were prevented by bad weather. “All we were able to do,” Panofsky said, “was to make sketches of the mushroom cloud.”
 
Three weeks after the Trinity test, on August 6, 1945, the United States dropped a uranium bomb on Hiroshima, and on August 9 a plutonium bomb on Nagasaki. Herb York said that the spectacle of Trinity was trivialized by the images of Hiroshima: “I’m getting preachy, but the really big effect was the pictures of Hiroshima and knowing what had happened. Not this big physics spectacle—that is impressive, but it’s secondary to the knowledge of the relation between nuclear weapons and people.”
The knowledge of the relations between nuclear weapons and people, Oppenheimer said, was a knowledge of sin. The Manhattan Project physicists, he said, “felt a peculiarly intimate responsibility for suggesting, for supporting, and in the end, in large measure, for achieving the realization of atomic weapons. Nor can we forget that these weapons, as they were in fact used, dramatized so mercilessly the inhumanity and evil of modern war. In some sort of crude sense which no vulgarity, no humor, no overstatement can quite extinguish, the physicists have known sin; and this is a knowledge which they cannot lose.”
This sentence is still famous, I think, not only for its exquisite control of rhythm but also because it’s an answer to what the rest of us want to know: what effect did that bomb have on its creators? Did physicists know sin? If sinning is doing something they knew would cause ordinary people terrible harm, then yes, they did. The bomb destroyed two cities and eventually killed 200,000 people in Hiroshima and 140,000 in Nagasaki, over half the population of both cities; the Manhattan
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