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A common challenge for humanity lies at the heart of this book…. These meetings of the mind occurred many months before the cataclysmic events of September 11, 2001. But by virtue of its relevance to the dark passions un leashed in those acts, this collaboration has taken on an un expected timeliness.

—Daniel Goleman



_____________


“Readable, lucid, and absorbing… a smorgasbord of fascinating find ings and research involving psychology and the brain. [Goleman] pro vides context and background to give the book flow and clarity, even when the material is potentially dense.”

—The Hartford Courant




“From Sigmund Freud to the makers of Prozac, scientists have sought to purge the mind of harmful emotions like anger, fear, and depression. Buddhism has pursued the same goal for millennia longer, through meditation rather than medication. Now Western science is validating Eastern tradition: Modern brain imaging is yielding startling evidence of the effectiveness of Buddhist techniques in tethering emotions.”

—The Boston Globe




“The best of both schools of thought is brought together for the first time to establish a viable ‘mental gym’ program aimed at developing the average person’s range of healthy feelings…. A practical step toward ending world violence.”

—Library Journal




“This book reveals some exciting new research that provides scientific validation for the benefits of meditation practice, and tells us how it can affect the brain and human emotions.”

—Inquiring Mind




“A firsthand glimpse into the explorations of destructive emotions, how they eat away at the human mind and heart and what can be done to counter this dangerous streak in the collective nature of humans.”

—Winston-Salem Journal
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Good morning, my dear friend—I consider you a spiritual brother. We have a strong feeling of missing you here. So I want to express my deep feelings to you, as a brother, for your great contributions in science, especially in neurology, in the science of mind, and also in our work in this dialogue between science and Buddhist thought. We will never forget your great contributions. Till my death, I will remember you.

—THE DALAI LAMA,
May 22, 2001, via private Web TV
connection from Madison, Wisconsin,
to Francisco Varela, watching from his
bed at home in Paris,
where he died six days later
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Foreword






Much human suffering stems from destructive emotions, as hatred breeds violence or craving fuels addiction. One of our most basic responsibilities as caring people is to alleviate the human costs of such out-of-control emotions. In that mission, I feel that Buddhism and science both have much to contribute.

Buddhism and science are not conflicting perspectives on the world, but rather differing approaches to the same end: seeking the truth. In Buddhist training, it is essential to investigate reality, and science offers its own ways to go about this investigation. While the purposes of science may differ from those of Buddhism, both ways of searching for truth expand our knowledge and understanding.

The dialogue between science and Buddhism is a two-way conversation. We Buddhists can make use of the findings of science to clarify our understanding of the world we live in. But scientists may also be able to utilize some insights from Buddhism. There are many fields in which Buddhism can contribute to scientific understanding, and the Mind and Life dialogues have focused on several.

For instance, when it comes to the workings of the mind, Buddhism has a centuries-old inner science that has been of practical interest to researchers in the cognitive and neurosciences and in the study of emotions, offering significant contributions to their understanding. Following our discussions, several scientists have gone away with new ideas for research in their fields.

On the other hand, Buddhism can learn from science as well. I have often said that if science proves facts that conflict with Buddhist understanding, Buddhism must change accordingly. We should always adopt a view that accords with the facts. If upon investigation we find that there is reason and proof for a point, then we should accept it. However, a clear distinction should be made between what is not found by science and what is found to be nonexistentby science. What science finds to be nonexistent we should all accept as nonexistent, but what science merely does not find is a completely different matter. An example is consciousness itself. Although sentient beings, including humans, have experienced consciousness for centuries, we still do not know what consciousness actually is: its complete nature and how it functions.

In modern society, science has become a primary force in human and planetary development. In this way, scientific and technological innovations have been responsible for great material progress. However, science does not have all the answers, any more than religion did in the past. The more we pursue material improvement, ignoring the contentment that comes of inner growth, the faster ethical values will disappear from our communities. Then we will all experience unhappiness in the long run, for when there is no place for justice and honesty in people's hearts, the weak are the first to suffer. And the resentments resulting from such inequity ultimately affect everyone adversely.

With the ever-growing impact of science on our lives, religion and spirituality have a greater role to play in reminding us of our humanity. What we must do is balance scientific and material progress with the sense of responsibility that comes of inner development. That is why I believe this dialogue between religion and science is important, for from it may come developments that can be of great benefit to mankind.

When it comes to the human problems presented by our destructive emotions, Buddhism has much to say to science. A central aim of Buddhist practice is to reduce the power of destructive emotions in our lives. With that aim in mind, Buddhism offers a wide range of theoretical insights and practical methods. If any of these methods can be shown through scientific tests to be of benefit, then there is every reason to find ways to make them available to everyone, whether or not they are interested in Buddhism itself.

Such scientific assessment was one result of our dialogue. I am glad to say that the Mind and Life discussion reported in this book was more than a meeting of minds between Buddhism and science. The scientists went a step beyond and have begun programs to test several Buddhist methods that may be of benefit to all in dealing with destructive emotions.

I invite readers of this book to share in our explorations of the causes and cures for destructive emotions, and to reflect on the many questions raised that have compelling importance for us all. I hope you will find this encounter between science and Buddhism as stimulating as I did.
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August 28, 2002





Prologue:
A Challenge for Humanity
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There is a poignant arc between March 2000, when the events chronicled here occurred, and the completion of this book in the fall of 2001. When the dialogues at the center of this account took place, the world had, with some relief, left behind the horrors of the twentieth century, and many of us looked ahead hopefully to the human future. Then came the tragedies of September 2001, and we were faced once again with vivid reminders that calculated, large-scale inhumanity was still very much with us.

Horrific as they were, those barbarous acts represent but one more episode in history's steady stream of callous cruelty, where hatred spurs lethal action. Of all the destructive emotions, such ruthless hostility stands out as the most troubling streak in the human psyche. Most days that brand of barbarity looms offstage, lurking somewhere in the background of our collective awareness, an ominous presence waiting for its moment in the spotlight to come once again. But brutal hatred will inevitably capture center stage again and again—until, as with the rest of the destructive emotions, we understand its roots and find ways to keep cruelty at bay.

That common challenge for humanity lies at the heart of this book, which documents a collaboration between the Dalai Lama and a group of scientists to understand and counter destructive emotions. Our brief was not to confront how an individual's destructive impulses translate into mass action, nor how injustices—or their perception—spark hate-provoking ideologies. Instead we dealt at a more fundamental level, exploring how destructive emotions eat away at the human mind and heart and what we might do to counter this dangerous streak in our collective nature. And, of course, we did so with the Dalai Lama, whose life itself is an object lesson in handling historical injustice.

The Buddhist tradition has long pointed out that recognizing and transforming destructive emotions lies at the heart of spiritual practice—indeed, some hold that whatever lessens destructive emotions is spiritual practice. From the perspective of science, these same emotional states pose a perplexing challenge: These are brain responses that have, in part, shaped the human mind, and presumably played a crucial role in human survival. But now, in modern life, they pose grave dangers to our individual and collective fate.

Our meeting explored a range of urgent questions about that perennial human predicament, our destructive emotions. Are they a fundamental, unchangeable part of the human legacy? What makes these urges so powerful, leading otherwise rational people to commit acts they later regret? What is the place of such emotions in the evolution of our species—are they essential for human survival? What leverage points might there be for ameliorating their threat to our personal happiness and stability? How much plasticity might there be in the brain, and how might we shift in a more positive direction the very neural systems that harbor destructive impulses? Most important, how can we overcome them?

Burning Questions

The first seeds for the meeting that dealt with these burning questions were planted when my wife and I happened to be staying in a guest house in Dharamsala, India, where another guest was editing what was to become the Dalai Lama's book Ethics for the New Millennium. The editor asked me to comment on an early draft of the book, which sets out the Dalai Lama's proposal of a secular ethic suitable for the world community—not just for those who hold a given religion—and his wish to bring together all resources, Eastern and Western, that might benefit humanity in this effort.

As I read the draft I was struck by the relevance of new research on emotions to the Dalai Lama's thesis. A few days later I was able to review some of these findings during a short meeting with him. For instance, data on how in well-nurtured children the first signs of the capacity for empathy, so crucial for compassion, emerge early in life intrigued the Dalai Lama. I asked if he would like a fuller briefing on the most recent psychological research on emotions at some point. Yes, he answered—but specified he wanted it on negative emotions. He wanted to know, for instance, if science could tell him what the difference was at the brain level between anger and rage.

The next year we had a fleeting conversation as the Dalai Lama was waiting to speak in San Francisco; there he narrowed his request to focus specifically on destructive emotions. And some months later, during a brief meeting as he was about to give a religious teaching at a Buddhist monastery in New Jersey, I asked him just what he meant by “destructive.” He clarified that he wanted a scientific perspective on what Buddhists call the Three Poisons: hatred, craving, and delusion. We agreed that here the Western view would differ from the Buddhist perspective, but those differences would themselves be informative.

I then took his request to Adam Engle, the chairman of the Mind and Life Institute, to see if the topic might fit in the series of ongoing meetings they had run since 1987, in which the Dalai Lama met with select groups of experts to explore Buddhist and Western scientific perspectives on a given subject, such as cosmology or compassion. I myself had co-organized and moderated the third meeting, on emotions and health, and the series seemed an ideal forum for this new topic.

After I got the go-ahead from the institute's scientific advisory board, my challenge was to find scientists whose varied expertise and perspectives could shed light on the disturbing, the distressing, and the dangerous in human nature. We needed not just the right range of expertise at the table, but people who would also raise compelling questions, engage in exploring answers, and be open to examining hidden assumptions that might be limiting their own thinking.

Both sides in this dialogue would come as learners as well as preceptors. The Dalai Lama, as always, would be eager to hear the most recent scientific findings. But the scientists themselves would be exposed to an alternative paradigm on the mind—the insights of Buddhist thought, which has explored the inner world for millennia with an extraordinary rigor. This body of expertise possesses an exacting system for probing depths of awareness that science has not yet considered, and it challenges key suppositions that guide today's psychological science. In short, this encounter would not be a mere update for the Dalai Lama, but an active, joint inquiry into deep issues of the human spirit, where he (joined by other Buddhist scholars) would also act as an interlocutor for science in ways that could stretch the thinking of the scientists themselves.

As is traditional, we would begin with a philosopher, to widen the framework for our inquiry. Alan Wallace, then at the University of California at Santa Barbara, and a scholar of Buddhism and a regular translator for the Dalai Lama at these meetings, was my cochair for philosophy, while I focused on finding the right mix of scientists.

Owen Flanagan, a philosopher of mind at Duke University, was to start our conversation by presenting Western views on a fundamental question: Which emotions—apart from the most obvious, such as anger and hatred—are to be counted among the destructive ones? Matthieu Ricard, a Tibetan Buddhist monk (who also holds a Ph.D. in biology), was to present the Buddhist perspective on destructive emotions. Our working definition going into the meeting was straightforward: Destructive emotions are those that cause harm to ourselves or to others. But as we pursued the discussion, different views emerged on just which emotions are, in fact, harmful—and when and why. The varying standards for “destructive” depended on the perspective, with moral philosophy, Buddhism, and psychology all coming up with their own set of answers.

Paul Ekman, a psychologist at the University of California at San Francisco and a world expert on the facial expression of affect, began our scientific exploration of the basic dynamics of emotions, a bedrock understanding from which to plunge into the enigma of the destructive streak in human nature. He brought a Darwinian perspective to our conversation, one suggesting that destructive emotions remain in the repertoire of the human heart as a trade-off in the evolutionary quest for survival.

For further insights from neuroscience, we turned to Richard Davidson of the University of Madison, a founder of the field of affective neuroscience. He shared findings that pinpointed the brain circuitry involved in a range of destructive emotions, from the craving of an addict to the paralyzing fears of a phobic and the out-of-control viciousness of a mass murderer. But his data also pointed to another promise: the sites in the brain that inhibit destructive urges, as well as those that replace disturbing feelings with equanimity or joy.

Though we share the gamut of feelings as part of our common human heritage, people differ in how they express or value given emotions. A cross-cultural view came from Jeanne Tsai, a psychologist then at the University of Minnesota (now at Stanford), whose research focuses on differences in how people experience emotions from culture to culture. Her findings reminded us of the need to recognize differences among people even as we pursued universal means to overcome the threat of destructive emotions.

Along with analyzing the dynamics that underlie our destructive propensities, we hoped to search for solutions. To that end, we heard from Mark Greenberg, a psychologist at the University of Pennsylvania and a pioneer in programs for social and emotional learning. He reported on school curricula for children that educate them in the basics of emotional literacy, helping them master destructive emotions rather than simply acting on those impulses. As it turned out, that report would spur us to begin to design a similar program for adults.

Our last day focused on how collaborations between advanced medita- tion practitioners and neuroscientists might further scientific understanding of the positive potential for emotional transformation. Francisco Varela, co-founder of the Mind and Life Institute and research director of a national neuroscience laboratory in Paris, reported on experiments dissecting the neural activity underlying a moment of perception—research he planned to collaborate on with advanced meditators, to take advantage of their expertise as observers of the mind. And Richard Davidson argued for neuroplasticity the ability of the brain to develop throughout life, and presented data suggesting that meditation practice could produce beneficial plasticity in the brain's affective centers, inhibiting destructive emotions while fostering positive ones.

Although the topic of destructive emotions by its very nature can spawn pessimism and gloom, our endpoint was optimistic, focusing on positive steps that could be taken to counter these forces of darkness—if only within our own minds. If we are to overcome the virus of destructive emotions, we must start by inoculating ourselves against the internal chaos of feelings, such as fearful panic or blind rage, that hinder effective action. And in the scientific quest for insights into an inner balance and peace in the face of tumult, some of the early answers provide grounds for optimism—at least in the long run.

When our week ended, none of us was quite ready to leave. The questions that were raised, the possibilities that emerged, had built a momentum that carried over into a two-day follow-up meeting several months afterward at the University of Wisconsin and a later two-day conference at Harvard University, as well as several ongoing scientific projects. The intellectual exploration of destructive emotions had borne fruit in the active pursuit of further answers—and of antidotes.

A Rich Subtext

This encounter was the eighth round of the Mind and Life meetings. Like most of the other such dialogues between the Dalai Lama and a small group of scientists and philosophers, this meeting took place over five full days in the Dalai Lama's quarters in Dharamsala, India. Each morning was given over to a presentation, the afternoons to a wide-ranging pursuit of implications. Largely because of the Dalai Lama's radiant warmth and easy wit, what could have been a stiff exchange quickly mellowed into an informal atmosphere, a first-name familiarity more conducive to innovative thinking and spontaneous insights.

My appointed task in writing this book was the faithful narration of a wide-ranging collaboration between science and spirit. The organizer of each meeting has a mandate to share the proceedings with a wider public by putting together a book; this is the seventh in the Mind and Life series. (The others are listed facing the title page.) As the only full record of the dialogues, the books are meant to capture the verbatim, spontaneous flavor of the conversations.

In the service of unpacking the richness of our interaction I was also able to interview participants—including the Dalai Lama—about their own feelings and unspoken thoughts at key moments. This yielded a rich subtext to the dialogue, bringing to the printed page a stronger flavor of what it was like to be in the room, in the midst of the intellectual fireworks, probing questions, and reports from the frontiers of science.

Our conversation was an intellectual feast, offering up findings ranging from the precise insights of brain scans to observations of children on school playgrounds, from data on the emotional perspicacity of a remote tribe in New Guinea to musings on studies revealing the easygoing temperament of babies in China. We touched on a wide array of topics, from highly theoretical considerations of philosophical points to the pragmatics of teaching ways to better manage destructive impulses, from the technicalities of neuro-scientific methods for exploring cognition to the fine points of cultivating compassion.

While there were no easy answers, perhaps most thrilling were the questions raised—both the cross fire of challenges from one grand tradition of thought to another and the larger enigmas for our personal lives as well as for our very future as a species. The questions were often seminal and sometimes brilliant, and they frequently suggested inviting paths for further exploration.

Of course, many readers may be more drawn to some parts of our discussions than to others, and some will no doubt pick and choose their way through. But this intellectual banquet is offered here in its entirety.

Throughout the dialogue the Dalai Lama, that beacon of peace in troubled times, had a strong effect on us all. Through his quiet influence, what began as a purely intellectual inquiry became a shared personal quest for positive antidotes to destructive emotions. That quest has already yielded some tangible results.

For one, we ended up outlining a practical application of the Dalai Lama's vision for humanity described in Ethics for the New Millennium, the very book I had seen in Dharamsala that was the seed for our meeting. We found ourselves pursuing the search for practical methods that could be borrowed from Buddhism or the West, the goal being to come up with a lesson plan for living with full attention and self-awareness, with self-control and responsibility, with empathy and compassion—in other words, with the skills that allow people to overcome their own destructive emotions.

Another practical fruit of the meeting has been for science itself. Buddhism has been exploring the mind and its positive potentials for millennia, with extraordinary depth and rigor; science has only engaged this same line of inquiry relatively recently. Now these two traditions have joined together in that mission. From our meeting flowed a series of experimental studies in which some of the newest, most subtle scientific instruments are taking the measure of ancient methods for cultivating positive emotional states.

Our story starts with this intriguing collaboration between a centuries-old science of mind and cutting-edge neuroscience.
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Left to right: Paul Ekman, Thupten Jinpa, Jeanne Tsai, Mark Greenberg, Ven. Kusalacitto, the Dalai Lama, Daniel Goleman, the late Francisco Varela, Richard Davidson, Alan Wallace, Matthieu Ricard, Owen Flanagan
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Madison, Wisconsin
May 21 and 22, 2001





1

The Lama in the Lab
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Lama Öser strikes most anyone who meets him as resplendent—not because of his maroon and gold Tibetan monk's robes, but because of his radiant smile. Öser, a European-born convert to Buddhism, has trained as a Tibetan monk in the Himalayas for more than three decades, including many years at the side of one of Tibet's greatest spiritual masters.

But today Öser (whose name has been changed here to protect his privacy) is about to take a revolutionary step in the history of the spiritual lineages he has become a part of: He will engage in meditation while having his brain scanned by state-of-the-art brain imaging devices. To be sure, there have been sporadic attempts to study brain activity in meditators, and decades of tests with monks and yogis in Western labs, some revealing remarkable abilities to control respiration, brain waves, or core body temperature. But this—the first experiment with someone at Öser's level of training, using such sophisticated measures—will take that research to an entirely new level, deeper than ever in charting the specific links between highly disciplined mental strategies and their impact on brain function. And this research agenda has a pragmatic focus: to assess meditation as mind training, a practical answer to the perennial human conundrum of how we can better handle our destructive emotions.

While modern science has focused on formulating ingenious chemical compounds to help us overcome toxic emotions, Buddhism offers a different, albeit far more labor-intensive, route: methods for training the mind, largely through meditation practice. Indeed, Buddhism explicitly explains the training Öser has undergone as an antidote to the mind's vulnerability to toxic emotions. If destructive emotions mark one extreme in human proclivities, this research seeks to map their antipode, the extent to which the brain can be trained to dwell in a constructive range: contentment instead of craving, calm rather than agitation, compassion in place of hatred.

Medicines are the leading modality in the West for addressing disturbing emotions, and for better or for worse, there is no doubt that mood-altering pills have brought solace to millions. But one compelling question the research with Öser raises is whether a person, through his or her own efforts, can bring about lasting positive changes in brain function that are even more far-reaching than medication in their impact on emotions. And that question, in turn, raises others: For instance, if in fact people can train their minds to overcome destructive emotions, could practical, nonreligious aspects of such training be part of every child's education? Or could such training in emotional self-management be offered to adults, whether or not they were spiritual seekers?

These very questions had been raised over the course of a remarkable five-day dialogue held the year before between the Dalai Lama and a small group of scientists and a philosopher of mind at his private quarters in Dharamsala, India. The research with Öser marked one culmination of several lines of scientific inquiry set in motion during the dialogue. There the Dalai Lama had been a prime mover in inspiring this research; in a real sense, he was an active collaborator in turning the lens of science on the practices of his own spiritual tradition.

But the experiments in Madison were merely one manifestation of that deep collective inquiry into the nature of emotions, how they become destructive, and possible effective antidotes. This book renders my account of the conversations that inspired the Madison research, of the larger questions behind the research, and of the greater implications for us all of this sweeping exploration into how humanity might counter the centrifugal drag of our destructive emotions.

Assaying the Transcendent

It was at the invitation of Richard Davidson, one of the scientists who participated in the Dharamsala dialogues, that Öser had come to the E. M. Keck Laboratory for Functional Brain Imaging and Behavior, on the Madison campus of the University of Wisconsin. The laboratory was founded by Davidson, a leading pioneer in the field of affective neuroscience, which studies the interplay of the brain and emotions. Davidson had wanted Öser—a particularly intriguing subject—to be studied intensively with state-of-the-art brain measures.

Öser has spent several months at a stretch in intensive, solitary retreat. All told, those retreats add up to about two and a half years. But beyond that, during several years as the personal attendant to a Tibetan master, the reminders to practice even in the midst of his busy daily activities were almost constant. Now, here at the laboratory, the question was what difference any of that training had made.

The collaboration began before Öser went near the MRI, with a meeting to design the research protocol. As the eight-person research team briefed Öser, everyone in the room was acutely aware that they were in a bit of a race against time. The Dalai Lama himself would visit the lab the very next day, and they hoped by then to have harvested at least some preliminary results to share with him.

With Öser's consultation, the research team agreed on a protocol where he would rotate from a resting, everyday state of mind through a sequence of several specific meditative states. To overhear that conversation would have been eye-opening for anyone who thinks of meditation as a single, vaguely defined Zen-like mental exercise. Such an assumption is akin to thinking of all cooking as the same, ignoring the vast variation in cuisine, recipes, and ingredients throughout the world of food. Likewise, there are dozens and dozens of distinct, highly detailed varieties of mental training—too loosely lumped together in English under the term “meditation”—each with its own instructions and specific effects on experience and, the research team hoped to show, on brain activity.

To be sure, there is a great deal of overlap among the kinds of meditation employed across differing spiritual traditions: A Trappist monk reciting the Prayer of the Heart, “Kyrie eleison,” has much in common with a Tibetan nun chanting “Om mani padme hum.” But beyond these large commonalities, there is a very wide variety of specific meditation practices, each unique in the attentional, cognitive, and affective strategies they employ, and so in their results.

Tibetan Buddhism may well offer the widest menu of meditation methods, and it was from this rich offering that the team in Madison began to choose what to study. The initial suggestions from the research team were for three meditative states: a visualization, one-pointed concentration, and generating compassion. The three methods involved distinct enough mental strategies that the team was fairly sure they would reveal different underlying configurations of brain activity. Indeed, Öser was able to give precise descriptions of each.

One of the methods chosen, one-pointedness—a fully focused concentration on a single object of attention—may be the most basic and universal of all practices, found in one form or another in every spiritual tradition that employs meditation. Focusing on one point requires letting go of the ten thousand other thoughts and desires that flit through the mind as distractions; as the Danish philosopher Kierkegaard put it, “Purity of heart is to want one thing only.”

In the Tibetan system (as in many others) cultivating concentration is a beginner's method, a prerequisite for moving on to more intricate approaches. In a sense, concentration is the most generic form of mind training, with many nonspiritual applications as well. Indeed, for this test, Öser simply picked a spot (a small bolt above him on the MRI, it turned out) to focus his gaze on and held it there, bringing his focus back whenever his mind wandered off.

Öser proposed three more approaches that he thought would usefully expand the data yield: meditations on devotion and on fearlessness, and what he called the “open state.”1 The last refers to a thought-free wakefulness where the mind, as Öser described it, “is open, vast, and aware, with no intentional mental activity. The mind is not focused on anything, yet totally present—not in a focused way, just very open and undistracted. Thoughts may start to arise weakly, but they don't chain into longer thoughts—they just fade away.”

Perhaps as intriguing was Öser's explanation of the meditation on fearlessness, which involves “bringing to mind a fearless certainty, a deep confidence that nothing can unsettle—decisive and firm, without hesitating, where you're not averse to anything. You enter into a state where you feel, no matter what happens, ‘I have nothing to gain, nothing to lose.’” One aid to this meditation, he added, is bringing to mind these same qualities in his teachers. A similar focus on his teachers plays a key role in the meditation on devotion, he said, in which he holds in mind a deep appreciation of and gratitude toward his teachers and, most especially, the spiritual qualities they embody.

That strategy also operates in the meditation on compassion, with his teachers’ kindness offering a model. Öser explained that in generating love and compassion, bringing to mind the suffering of living beings and the fact that they all aspire to achieve happiness and be free from suffering is a vital part of the training. So does the idea to “let there be only compassion and love in the mind for all beings—friends and loved ones, strangers and enemies alike. It's a compassion with no agenda, that excludes no one. You generate this quality of loving, and let it soak the mind.”

Finally, the visualization entailed constructing in the mind's eye a fully detailed image of the elaborately intricate details of a Tibetan Buddhist deity. As Öser described the process, “You start with the details and build the whole picture from top to bottom. Ideally, you should be able to keep in mind a clear and complete picture.” As those familiar with Tibetan thangkas (the wall hangings that depict such deities) will know, such images are highly complex patterns.

Öser confidently assumed that each of these six meditation practices should show distinct brain configurations. For the scientists, there are clear distinctions in cognitive activity between, say, visualization and one-pointedness. But the meditations on compassion, devotion, and fearlessness do not seem that different in the mental processes involved, though they differ clearly in content. From a scientific point of view, if Öser could demonstrate sharp, consistent brain signatures for any of these meditative states, it would be a first.

Mission Control for Inner Space

Öser's testing started with the functional MRI, the current gold standard of research on the brains role in behavior. Before the advent of the functional MRI (or fMRI), researchers had been handicapped in observing in a finegrained way the sequence of activity in the various parts of the brain during a given mental activity. The standard MRI, in wide use in hospitals, offers a graphically detailed snapshot of the structure of the brain. But the fMRI offers all that in video—an ongoing record of how zones of the brain dynamically change their level of activity from moment to moment. The conventional MRI lays bare the brains structures, while fMRI reveals how those structures interact as they function.

The fMRI could give Davidson a crystal-clear set of images of Öser's brain, cross-cutting slices at one millimeter—slimmer than a fingernail. These images could then be analyzed in any dimension to track precisely what happens during a mental act, tracing paths of activity through the brain.

As Öser and the team entered the rooms where the fMRI studies would be conducted, the scene resembled a mission control room for inner space. In one room a swarm of data analysts hovered over their computers, while in the next another flock of technicians monitored their computer array as they guided Öser through the experimental protocol.

People go into an MRI fortified with earplugs to mute the incessant whine of the machine's huge, whirling magnets, a naggingly relentless dit-dit-dit industrial noise reminiscent of the nightmarish soundtrack in David Lynch's cult film Eraserhead. The sound alone can be unsettling, but even more perturbing can be the sense of confinement. Foam pads pack your head tightly in place, a cage covers your head, and as your body slides into the machine, you realize your face is bare inches away from the top of the slot.

While most people adjust as they lie in the MRI, some feel claustrophobic, and a few may feel vertigo or dizziness. While some research subjects are a bit reluctant to submit to their hour or so in the MRI, Öser's eagerness was clear; he wanted to go right in.

A Mini-Retreat

Öser, lying peacefully on a hospital gurney with his head constrained in the maws of the fMRI, looked like a human pencil inserted into a huge cubic beige sharpener. Instead of the lone monk in a mountaintop cave, it's the monk in the brain scanner.

Wearing earphones instead of earplugs so he could talk to the control room, Öser sounded unperturbed as the technicians led him through a lengthy series of checks to ensure the MRI images were tracking. Finally, as Davidson was about to begin the protocol, he asked, “Öser, how are you doing?” “Just fine,” Öser assured him via a small microphone inside the machine.

“Your brain looks beautiful,” Davidson said. “Let's start with five repetitions of the open state.” A computerized voice then took over, to ensure precise timing for the protocol. The prompt “on” was the signal for Öser to meditate, followed by silence for sixty seconds while Öser complied. Then “neutral,” another sixty seconds of silence, and the cycle started once again with “on.”

The same routine guided Öser through the other five meditative states, with pauses between as the technicians worked out various glitches. Finally, when the full round was complete, Davidson asked if Öser felt the need to repeat any, and the answer came: “I'd like to repeat the open state, compassion, devotion, and one-pointedness”—the ones he felt were the most important to study.

So the whole process started again. As he was about to begin the run on the open state, Öser said he wanted to remain in each state longer. He was able to evoke the state but wanted more time to deepen it. Once the computers have been programmed for the protocol, though, the technology drives the procedure; the timing has been fixed. Still, the technicians went into a huddle, quickly figuring how to reprogram on the spot to increase the “on” period by 50 percent and shorten the neutral period accordingly. The rounds began again.

With all the time taken up by reprogramming and ironing out technical hitches, the whole run took more than three hours. Subjects rarely emerge from the MRI—particularly after having been in there for so long—with anything but an expression of weary relief. But Davidson was pleasantly astonished to see Öser come out from his grueling routine in the MRI beaming broadly and proclaiming, “It's like a mini-retreat!”

A Very, Very Good Day

Without taking more than a brief break, Öser headed down the hall for the next set of tests, this time using an electroencephalogram, the brain wave measure better known as an EEG. Most EEG studies use only thirty-two sensors on the scalp to pick up electrical activity in the brain—and many use just six.

But Öser's brain would be monitored twice, using two different EEG caps, first one with 128 sensors, the next with a staggering 256. The first cap would capture valuable data while he again went through the same paces in the meditative states. The second, with 256 sensors, would be used synergis-tically with the earlier MRI data.

There are only three or four other neuroscience laboratories anywhere that use 256 EEG sensors. That many readings from the brain, when analyzed by a state-of-the-art piece of analytic software called source localization, allow a triangulation that pinpoints the neural location a signal is coming from. Source localization can penetrate to sites deep inside the brain—something ordinary EEG measures, which monitor only the topmost layer of the brain, simply cannot offer.

Walking down the hall to the EEG room, Öser gamely settled in for another round of the same protocol. But this time, instead of lying in the maws of the MRI, he sat on a comfortable chair and wore a Medusa-like helmet—something like a shower cap extruding a spaghetti of thin wires. The EEG sessions took another two hours.

After the tests were done, someone asked Öser if the conditions of the MRI had disturbed his ability to meditate. “The noise was unpleasant but repetitive,” said Öser. “Soon you forget about it and it does not disturb the meditation too much. I think more important is your state that day.” And, as the data analyses were later to reveal, Öser's state that day—most likely any day—was very, very good.

A Feel for Science

The next morning a misty rain was falling as a sleek black car, escorted by a caravan of Madison police and cars carrying an entourage from the State

Department Office of Diplomatic Security, pulled up in front of the Waisman Center, where the Keck laboratory is located. From the black car the Dalai Lama emerged, beaming as Davidson greeted him. He would get a tour of the lab before adjourning to a nearby campus meeting center to hear the results about Öser.

Davidson escorted the Dalai Lama into a briefing room and gave him an overview of the lab's equipment and the research that went on there. He remarked that his own previous interactions with the Dalai Lama had focused his scientific attention on positive emotions—he had been particularly struck when the Dalai Lama said the mother-infant bond is an origin of compassion as well as its natural expression. Now Davidson was beginning a research program on compassion, and wondered if the Dalai Lama had some ideas about the best ways to foster compassion. The Dalai Lama, always ready to joke, laughingly suggested, “Through injection!”

As the Dalai Lama started his tour of the laboratory, the first stop was the room where graduate students manned a bank of computers, feverishly working with the sea of data accumulated the day before from Öser. Davidson showed the Dalai Lama one of the screens, displaying a brain full of Technicolor puddles, each indicating a different level of activity in various parts of Öser's brain.

There are certain scientific questions—for instance, about the nature of consciousness—that have long intrigued the Dalai Lama, and over the years he has probed whether there are methods that are able to resolve them. One of these questions—the power of the mind, or consciousness itself, to drive the brain—came up as Davidson showed him the MRI.

“We can identify with excellent spatial precision specific sources of activation in the brain as mental activity unfolds,” Davidson explained. He added that the strength of the EEG is speed—just as the MRI's is spatial precision. While the fMRI can detect brain changes within a millimeter, the computerized EEG can detect changes in the brain in a thousandth of a second.

That prompted the Dalai Lama to ask, “Can you show a thought preceding the action? Can you tell if a thought comes first, before changes occur in the brain?”

In the ensuing discussion, Davidson was struck that the Dalai Lama had what seems an almost preternatural feel for data and the methods of science, a talent he has exhibited over and over in his conversations with scientists. As Davidson put it, “I've seen His Holiness penetrate into the data when everyone else but the specialists are left behind.”

The Digital Whittle

From the moment Öser's fMRI data started to read out on the control room computer, the data began to be processed at multiple workstations operating in parallel. The first run at the data mathematically peeled away Öser's scalp from the image to focus on the action in the brain itself. Then another program converted the unique contours of Öser's brain to a “standard space,” a mythic uniform brain that allows one person's brain to be compared to others.

This project ran on a crash deadline, compressing seven days of data analysis into a half day. Typically the schedule for such massaging of data takes weeks, competing for computer time with the twenty to thirty other research projects currently in process at Davidson's lab. But Davidson had wanted to present at least some preliminary results to the Dalai Lama the next day, at a meeting that started at 8 A.M. S o the data analysis went on through the night, with the last diehard leaving the lab at 4:45 A.M. for some rest—and returning again at 7 A.M.

The fMRI data, which potentially could offer the most telling insights, was too vast and complex to tease out more than the most general patterns on such short notice. But as the afternoon session was about to begin, a bedraggled graduate student who had spent most of the last twenty-four hours at a computer massaging the data brought Davidson some first results.

Even in the broad first swipe at the MRI data that Davidson could report the next day, there were strong signs that Öser had been able to voluntarily regulate his brain activity through purely mental processes. By contrast, most untrained subjects given a mental task are unable to focus exclusively on the task—and consequently have considerable noise added to the signals that reflect their voluntary mental strategies.

But for Öser, it seemed from the preliminary analysis that his mental strategies were accompanied by strong, demonstrable shifts in the MRI signals. These signals suggested that large networks in the brain changed with each distinct mental state he generated. Ordinarily, such a clear shift in brain activity between states of mind is the exception, except for the grossest shifts in consciousness—from waking to sleep, for instance. But Öser's brain showed clear distinctions among each of the six meditations.

The Neuroanatomy of Compassion

While the fMRI findings were quite preliminary, the EEG analysis had already borne rich fruit in the comparison between Öser at rest and while meditating on compassion. Most striking was a dramatic increase in key electrical activity known as gamma in the left middle frontal gyrus, a zone of the brain Davidson's previous research had pinpointed as a locus for positive emotions. In research with close to two hundred people, Davidson's lab had found that when people have high levels of such brain activity in that specific site of the left prefrontal cortex, they simultaneously report feelings such as happiness, enthusiasm, joy, high energy, and alertness.

On the other hand, Davidson's research has also found that high levels of activity in a parallel site on the other side of the brain—in the right prefrontal area—correlate with reports of distressing emotions. People with a higher level of activity in the right prefrontal site and a lower level in the left are more prone to feelings such as sadness, anxiety, and worry. Indeed, an extreme rightward tilt in the ratio of the activity in these prefrontal areas predicts a high likelihood that a person will succumb to clinical depression or an anxiety disorder at some point in their life. People in the grip of depression who also report intense anxiety have the highest levels of activation in those right prefrontal areas.

The implications of these findings for our emotional balance are profound: We each have a characteristic ratio of right-to-left activation in the prefrontal areas that offers a barometer of the moods we are likely to feel day to day. That ratio represents what amounts to an emotional set point, the mean around which our daily moods swing.

Each of us has the capacity to shift our moods, at least a bit, and thus change this ratio. The further to the left that ratio tilts, the better our frame of mind tends to be, and experiences that lift our mood cause such a leftward tilt, at least temporarily. For instance, most people show small positive changes in this ratio when they are asked to recall pleasant memories of events from their past, or when they watch amusing or heartwarming film clips.

Though usually such changes from the baseline set point are modest, at the Madison meeting Davidson reported to the Dalai Lama some striking data from the tests the day before with Öser. While Öser was generating a state of compassion during meditation, he showed a remarkable leftward shift in this parameter of prefrontal function, one that was extraordinarily unlikely to occur by chance alone.

In short, Öser's brain shift during compassion seemed to reflect an extremely pleasant mood. The very act of concern for others’ well-being, it seems, creates a greater state of well-being within oneself. The finding lends scientific support to an observation often made by the Dalai Lama: that the person doing a meditation on compassion for all beings is the immediate beneficiary. (Among other benefits of cultivating compassion, as described in classic Buddhist texts, are being loved by people and animals, having a serene mind, sleeping and waking peacefully, and having pleasant dreams.2)

The data from Öser was remarkable in another way, as these were also, Davidson pointed out, most likely the first data ever gathered on brain activity during the systematic generation of compassion—an emotional state for the most part utterly ignored by modern psychological research. Research in psychology over the decades has focused far more on what goes wrong with us—depression, anxiety, and the like—than on what goes right with us. The positive side of experience and human goodness have been largely ignored in research; indeed, there is virtually no research anywhere in the annals of psychology on compassion per se.

Öser's rather amazing brain shift during the meditation on compassion raised a question bearing on scientific method: Was this a quirk of nature unique to Öser, or might it be due, as Davidson assumed, to the intensive training he had undergone? If just a quirk, then the finding is intriguing but scientifically trivial; if due to training, then it has profound implications for the potential of human development. So Davidson immediately sought the Dalai Lama's help in finding others to test who were well trained in the same method of meditation on compassion, to be sure that the findings reflected the fruit of the practice rather than being peculiar to Öser. And, as I write this, further testing is under way with a handful of highly trained meditators.

Unprecedented Findings

The Madison meeting had been arranged as a scientific briefing for the Dalai Lama on several lines of related research, all emanating from the dialogue on destructive emotions and their antidotes that had taken place a year before in his Dharamsala headquarters. Davidson's studies were one of the threads; parallel tests exploring other psychological dimensions of advanced meditation training had gone on in other laboratories.

While Davidson's data on compassion were surprising in themselves, still more remarkable results were about to be reported by Paul Ekman, one of the world's most eminent experts on the science of emotion, who heads the Human Interaction Laboratory at the University of California at San Francisco. Ekman was among the handful of scientists who had attended the Dharamsala meeting, and he had studied Öser a few months earlier in his own laboratory. In telling the Dalai Lama of his results, Ekman, too, began by emphasizing the collaborative nature of their research. “Öser was a coplanner. Many of the decisions about what we did are his.”

The net result was four studies, in each of which, as Ekman said, “we found things we've never found before.” Some findings were so unprecedented, Ekman admitted, he was not yet sure he completely understood them himself.

The first test used a measure that represents a culmination of Ekman's life's work as the world's leading expert on the facial expression of emotions. The test consists of a videotape in which a series of faces show a variety of expressions very briefly. The challenge is to identify whether you've just seen the facial signs, for instance, of contempt, or anger, or fear. Each expression stays on the screen for just one-fifth of a second in one version, and for one-thirtieth of a second in another—so fast that you would miss it if you blinked. Each time the person must select which of six emotions he or she has just seen.

The ability to recognize fleeting expressions signals an unusual capacity for accurate empathy. Such expressions of emotion—called microexpressions—happen outside the awareness of both the person who displays them and the person observing. Because they occur unwittingly, these ultrarapid displays of emotion are completely uncensored, and so reveal—if only for a short moment—how the person truly feels.

The six microemotions assessed are biologically fixed universals, expressed the same worldwide. While there are sometimes large cultural differences in consciously managing the expression of emotions such as disgust, these ultrarapid expressions come and go so quickly that they evade even cultural taboos. Microexpressions offer a unique window on another person's emotional reality.

From studies with thousands of people, Ekman knew that people who do better at recognizing these subtle emotions are more open to new experience, and more interested and curious about things in general. They are also conscientious—reliable and efficient. “So I had expected that many years of meditative experience”—which requires both openness and conscientiousness—“might make them do better on this ability,” Ekman explained. Thus he had wondered if Öser might be better able to identify these ultrafast emotions than other people are.

Then Ekman announced his results: Both Öser and another advanced Western meditator he had been able to test were two standard deviations above the norm in recognizing these superquick facial signals of emotion (albeit the two subjects differed in the emotions they were best at perceiving). They both scored far higher than any of the five thousand other people tested. “They do better than policemen, lawyers, psychiatrists, customs officials, judges—even Secret Service agents,” the group that had previously distinguished itself as most accurate.

“It appears that one benefit of some part of the life paths these two have followed is becoming more aware of these subtle signs of how other people feel,” Ekman noted. Öser had superacuity for the fleeting signs of fear, contempt, and anger. The other meditator—a Westerner who, like Öser, had done a total of two to three years in solitary retreats in the Tibetan tradition—was similarly outstanding, though on a different range of emotions: happiness, sadness, disgust, and, like Öser, anger.

On hearing the results, the Dalai Lama—who had been skeptical that Ekman would find anything on this test—exclaimed with surprise, “Oh! In that case, practicing Dharma does seem to make a difference here. That's something new.”

Then, trying to tease out just why meditation training might make that difference, the Dalai Lama conjectured that there seem to be two aspects of ability at play One might be an enhanced speed of cognition, which would make it easier to perceive rapid stimuli in general. A second ability would be greater attunement to emotions in other people, which would make reading them easier. Ekman conceded the need to untangle those two abilities in order to better understand his finding, but added that he couldn't do so from these results alone.

And both Ekman and the Dalai Lama admitted to puzzlement about just why Öser is better at reading certain emotions, while the other meditator is superior on a different set. Why aren't they both better across the board? Leaving it at that, Ekman moved on to the next finding—one that was even more surprising, if not baffling.

A Spectacular Accomplishment

One of the most primitive responses in the human repertoire, the startle reflex, involves a cascade of very quick muscle spasms in response to a loud, surprising sound or sudden, jarring sight. For everyone, the same five facial muscles instantaneously contract during a startle, particularly around the eyes. The startle reflex starts about two-tenths of a second after hearing the sound and ends around a half second after the sound. From beginning to end, it takes approximately a third of a second. The time course is always the same; that's the way we're wired.

Like all reflexes, the startle reflects activity of the brain stem, the most primitive, reptilian part of the brain. Like other brain stem responses—and unlike those of the autonomic nervous system, such as the rate at which the heart beats—the startle reflex lies beyond the range of voluntary regulation. So far as brain science understands, the mechanisms that control the startle reflex cannot be modified by any intentional act.

Ekman became interested in testing the startle reflex because its intensity predicts the magnitude of the negative emotions a person feels—particularly fear, anger, sadness, and disgust. The bigger a persons startle, the more strongly that individual tends to experience negative emotions—though there's no relationship between the startle and positive feelings such as joy3

For a test of the magnitude of Öser's startle reflex, Ekman took him across San Francisco Bay to the psychophysiological laboratory of his colleague Robert Levenson at the University of California at Berkeley. There they wired Öser to capture his heart rate and sweat response, and videotaped his facial expressions—all to record his physiological reactions to a startling sound. To eliminate any differences due to the noise level of the sound, they chose the top of the threshold for human tolerance—a huge sound, like a pistol being fired or a large firecracker going off near one's ear.

They gave Öser the standard instruction, telling him that they would count down from ten to one, at which point he would hear a loud noise. They asked that he try to suppress the inevitable flinch, so that someone looking at him would not know he felt it. Some people can do better than others, but no one can come remotely close to completely suppressing it. A classic study in the 1940s showed that it's impossible to prevent the startle reflex, despite the most intense, purposeful efforts to suppress the muscle spasms. No one Ekman and Robert Levenson had ever tested could do it. Earlier researchers found that even police marksmen, who fire guns routinely, are unable to keep themselves from startling.

But Öser did.

Ekman explained to the Dalai Lama, “When Öser tries to suppress the startle, it almost disappears. We've never found anyone who can do that. Nor have any other researchers. This is a spectacular accomplishment. We don't have any idea of the anatomy that would allow him to suppress the startle reflex.”

Öser practiced two types of meditation while having the startle tested: one-pointed concentration and the open state, both of which were also tested during the fMRI runs at Madison. Perhaps when those data are fully analyzed they will reveal clues about which parts of the brain were involved when Öser suppressed the reflex.

As Öser experienced it, the biggest effect was from the open state: “When I went into the open state, the explosive sound seemed to me softer, as if I was distanced from the sensations, hearing the sound from afar.” In fact, of all these experiments, this was the one in which Öser had the most confidence an effect would show up, so he was quite keen on doing the startle experiment in the open state. Ekman reported that although Öser's physiology showed some slight changes, not a muscle of his face moved, which

Öser related to his mind not being shaken by the bang. Indeed, as Öser later elaborated, “If you can remain properly in this state, the bang seems neutral, like a bird crossing the sky.”

Although Öser showed not a ripple of movement in any facial muscles while in the open state, his physiological measures (including heart rate, sweating, and blood pressure) showed the increase typical of the startle reflex. From Ekman's perspective, the strongest overall muting came during the intense focus of the one-pointedness meditation. During the one-pointedness meditation, instead of the inevitable jump, there was a decrease in Öser's heart rate, blood pressure, and so on. On the other hand, his facial muscles did reflect a bit of the typical startle pattern; the movements “were very small, but they were present,” Ekman observed. “And he did one unusual thing. In all others we've tested, the eyebrows go down. In Öser they go up.”

In sum, Öser's one-pointed concentration seemed to close him off to external stimuli—even to the startling noise of a gunshot. Given that the larger someone's startle, the more intensely that person tends to experience upsetting emotions, Öser's performance had tantalizing implications, suggesting a remarkable level of emotional equanimity. Just such equanimity has been claimed in ancient texts as one of the fruits of these meditation practices.

To the Dalai Lama, Ekman commented, with a note of wonder in his voice, “I thought this was an enormous long shot, that it was so unlikely that anyone could choose to prevent this very primitive, very fast reflex. Yet from what we know about meditative practice, it seemed worth a try.” And it certainly was.

The Power of Lovingkindness

While Öser's data on the startle test were neurologically remarkable, the implications of his performance on the next assessment were equally profound—this time not for physiology but for social relations. In this experiment, Öser would have two discussions, confrontations about issues where he and the person he talked with disagreed. As they talked, their physiology would be measured to assess the impact of their disagreement.

His partners would both be scientists dedicated to a rationalist view, and the topics were chosen to ensure a disagreement: whether one should abandon science and become a monk (as Öser had), and reincarnation. For reasons of comparison, they chose two professors—one easygoing and the other extremely abrasive—for Öser to have this encounter with. Paul described one conversational partner, a Nobel prize winner in his mid-seventies, as “one of the most gentle professors I know”—though his views on the topics were opposite Öser's. The other partner was to be a professor who, by wide consensus, was the most argumentative, difficult person on campus. However, this professor was so obstinate that when the research date arrived, he refused to participate! So Ekman chose as second-best someone with an aggressive, rather confrontational style of disputation.

During the conversations both Öser and his partner had their physiology monitored and their faces videotaped. The result: “Öser's physiology was virtually the same no matter whom he was talking to,” Ekman reported. “But his expressions were enormously different.” Öser smiled more often, and more simultaneously, with the gentle professor than with the difficult person.

While the easygoing professor discussed his differences of opinion with Öser, the two were smiling, keeping eye contact, and speaking fluidly. In fact, they had such a good time exploring their disagreements that they did not want to stop.

But, said Ekman, “that was not the case with the difficult person.” From the start the physiological measures of the difficult man showed high emotional arousal. Yet over the course of their fifteen-minute dispute, his arousal decreased, as talking with Öser quieted him. At the end of their talk, the typically disputatious sparring partner spontaneously volunteered, “I couldn't be confrontational. I was always met with reason and smiles; it's overwhelming. I felt something—like a shadow or an aura—and I couldn't be aggressive.”

That, commented Ekman, “was exactly what I hoped might occur: When interacting with someone who does not return aggression, or returns aggression with lovingkindness, then it's beneficial to you.”

Finally, in the last experiment, Ekman and Robert Levenson showed Öser two medical training films that have been used for more than three decades in emotion research simply because they are so upsetting. In one a surgeon seems to amputate a limb with a scalpel and saw—actually preparing an arm stump to be fitted with a prosthesis—and there is lots of gore and blood. But the camera focuses only on the limb, so you never see the person getting the surgery. In the other, you see the pain of a severely burned patient, who stands as doctors strip skin off his body. The main emotion evoked in the scores of research subjects who have viewed both these films during experiments is highly reliable: disgust.

When Öser viewed the amputation film, the emotion he reported feeling most strongly was the usual disgust. He commented that the movie reminded him of Buddhist teachings about impermanence and the unsavory aspects of the human body that lie beneath an attractive exterior. But his reaction to the burn film was quite different. “Where he sees the whole person,” Ekman reported, “Öser feels compassion.” His thoughts were about human suffering and how to relieve it; his feelings were a sense of caring and concern, mixed with a not unpleasant strong, poignant sadness.

The physiology of Öser's disgust reaction during the amputation film was unremarkable—the standard changes indicating the physiological arousal seen during that emotion. But when he spontaneously felt compassion during the burn film, his physiological signs reflected relaxation even more strongly than they had when the signs had been measured during a resting state.

Ekman ended his report of the results by noting that each of the studies with Öser had “produced findings that in thirty-five years of research I have never seen before.” In short, Öser's data are extraordinary.

The Extraordinary Persons Project

In fact, Ekman had been so moved personally—and intrigued scientifically—by his experiments with Öser that he announced at the meeting he was planning on pursuing a systematic program of research studies with others as unusual as Öser. The single criterion for selecting apt subjects was that they be “extraordinary.”

This announcement was, for modern psychology, an extraordinary moment in itself. Psychology has almost entirely dwelt on the problematic, the abnormal, and the ordinary in its focus. Very rarely have psychologists—particularly ones as eminent as Paul Ekman—shifted their scientific lens to focus on people who were in some sense (other than intellectually) far above normal. And yet Ekman now was proposing to study people who excel in a range of admirable human qualities. His announcement makes one wonder why psychology hasn't done this before.

In fact, only in very recent years has psychology explicitly begun a program to study the positive in human nature. Sparked by Martin Seligman, a psychologist at the University of Pennsylvania long famous for his research on optimism, a budding movement has finally begun in what is being called “positive psychology”—the scientific study of well-being and positive human qualities. But even within positive psychology, Ekman's proposed research would stretch science's vision of human goodness by assaying the limits of human positivity

Ever the scientist, Ekman became quite specific about what was meant by “extraordinary.” For one, he expects that such people exist in every culture and religious tradition, perhaps most often as contemplatives. But no matter what religion they practice, they share four qualities.

The first is that they emanate a sense of goodness, a palpable quality of being that others notice and agree on. This goodness goes beyond some fuzzy, warm aura and reflects with integrity the true person. On this count Ekman proposed a test to weed out charlatans: In extraordinary people “there is a transparency between their personal and public life, unlike many charismatics, who have wonderful public lives and rather deplorable personal ones.”

A second quality: selflessness. Such extraordinary people are inspiring in their lack of concern about status, fame, or ego. They are totally unconcerned with whether their position or importance is recognized. Such a lack of egoism, Ekman added, “from the psychological viewpoint, is remarkable.”

Third is a compelling personal presence that others find nourishing. “People want to be around them because it feels good—though they can't explain why,” said Ekman. Indeed, the Dalai Lama himself offers an obvious example (though Ekman did not say so to him); the standard Tibetan title is not “Dalai Lama” but rather “Kundun,” which in Tibetan means “presence.”

Finally, such extraordinary individuals have “amazing powers of attentiveness and concentration.” Here again Ekman found the Dalai Lama exemplary. As Ekman later put it, “In most scientific meetings, I and others who speak frankly readily acknowledge that our mind drifts. As you listen to someone talk, you think about where you are having dinner, your attention comes back to the talk for a few minutes, and then your mind drifts off to your own work and some experiment the discussion inspires. But when I sat with the Dalai Lama for five days in meetings, I noted that His Holiness did not miss a beat. He is one of the closest listeners I have ever encountered—he's totally concentrated. And it's contagious: When I spent those five days with him, amazingly, my mind rarely drifted for a second.”

Ekman acknowledged that the list was preliminary, and asked for any suggestions from the Dalai Lama. After some conversation, the Dalai Lama made an emphatic point that the cultivation of samadhi, a talent for single-pointed concentration, is not necessarily a spiritual activity. “When it is conjoined to spiritual practice, it may be an important preparation or adjunct, but it is not in itself one. It's a tool that can be used for a wide variety of cognitive tasks.”

But, he added, “more-spiritual states of mind, such as the practice of lovingkindness and compassion, really come when you experience empathetic states. They have an expansive focus, not a narrow one, and underlying these are a sense of confidence or courage. We need to find the brain activities that are the results of that kind of spiritual practice. In the case of Öser, they were combined. But in future research, for the sake of clarity, it may be helpful if we can devise studies that could single out the effects of these different states of mind.”

In short, anyone can learn to pay attention with keen one-pointedness—and apply that ability for any human end, from caring for an infant to making war. But true empathy and a universal compassion bespeak a goodness that not only is admirable spiritually but also marks one as truly extraordinary.

The Plastic Brain

From the perspective of neuroscience, the point of all this research has nothing to do with demonstrating that Öser or any other extraordinary person may be remarkable in him- or herself, but rather to stretch the field's assumptions about human possibility. Some of these key assumptions have already begun to expand, in part due to a revolution in neuroscience's supposition about the malleability of the brain itself.

A decade ago the dogma in neuroscience was that the brain contained all of its neurons at birth and it was unchanged by life's experiences. The only changes that occurred over the course of life were minor alterations in synap-tic contacts—the connections among neurons—and cell death with aging. But the new watchword in brain science is “neuroplasticity” the notion that the brain continually changes as a result of our experiences—whether through fresh connections between neurons or through the generation of utterly new neurons. Musical training, where a musician practices an instrument every day for years, offers an apt model for neuroplasticity. MRI studies find that in a violinist, for example, the areas of the brain that control finger movements in the hand that does the fingering grow in size. Those who start their training earlier in life and practice longer show bigger changes in the brain.4

A related issue revolves around the amount of practice that it might take in order for the brain to show such a change, particularly in something as subtle as meditation. There is an undeniable impact on the brain, mind, and body from extensive practice. Studies of champion performers in a range of abilities—from chess masters and concert violinists to Olympic athletes—find pronounced changes in the pertinent muscle fibers and cognitive abilities that set those at the top of a skill apart from all others.

The more total hours of practice the champions have done, the stronger the changes. For instance, among violinists at the topmost level, all had practiced a lifetime total of about ten thousand hours by the time they entered a music academy. Those at the next rung had practiced an average of about seventy-five hundred hours.5 Presumably, a similar effect from practice occurs in meditation, which can be seen, from the perspective of cognitive science, as the systematic effort to retrain attention and related mental and emotional skills.

Öser, as it turned out, far exceeded the ten-thousand-hour level in meditation practice. Much of that practice came during the time he spent in intensive meditation retreats, along with the four years living in a hermitage, during the early period of his training as a monk, as well as occasional long retreats over the subsequent years.

But humility stands as one of the virtues that mark spiritual advancement. Although Öser has, for instance, done a nine-month retreat that included visualization practice every day for eight hours, he notes that he still has to construct the image in his mind part by part. This can't be compared, he says, with those among the older generation of Tibetan masters still living who have devoted ten or more years in solitary retreat to training the mind. When it comes to visualization, for instance, Öser says that there are some highly experienced practitioners who are able to visualize an entire complex image in full detail all at once. And one Tibetan yogi he knows was able to do this for a full pantheon of 722 different images. “Without false modesty,” said Öser, “I consider myself a very average practitioner.”

He sees himself as an ordinary person who achieved the results captured in the laboratory through sustained training and a deep aspiration to transform the mind. “The process itself,” as he put it, “has some extraordinary qualities, but not necessarily the subject”—that is, himself. “The important idea is that this process is within the reach of anyone who applies himself or herself with enough determination.”

Humility aside, Öser appears to point toward an extreme along a continuum of brain changes that accrue from meditation. While Öser may be a virtuoso of meditation, even raw novices start to show some of the same shifts. This was clear from other data Davidson had gathered on similar brain changes in people just beginning to practice a variety of meditation called “mindfulness”—data he had shared at the earlier Dharamsala meeting (see Chapter 14 for details).

These studies had given Davidson convincing data that meditation can shift the brain as well as the body. While Öser's results suggested just how far that shift could go with years of sustained practice, even beginners displayed evidence of biological shifts in the same direction. So the next question for Davidson to tackle was this: Can specific types of meditation be used to change circuitry in the brain associated with different aspects of emotion?

Davidson may be one of the few neuroscientists anywhere who can dare to ask this, because his lab is using a new imaging technique, diffusion tensor imaging, to help answer this question. The method shows connections among different regions in the nervous system. Until now, diffusion tensor imaging has mostly been used to study patients with neurological diseases. Davidsons lab is among a select group that use the technique for basic neu-roscience research, and the only one to be using it for research on how methods that transform emotion may be changing the connectivity of the brain.

Perhaps most exciting, the images created by diffusion tensor imaging can actually track the subtle reshaping of the brain at the heart of neuroplas-ticity With the method, scientists can now—for the first time ever—identify the changes in the human brain as repeated experiences remodel specific connections or add new neurons.6 This marks a brave new frontier for neuro-science: It was only in 1998 that neuroscientists discovered that new neurons are continually being generated in the adult brain.7

For Davidson, who readily admits that he's entering uncharted territory here, one immediate application will be searching for new connections in the circuitry crucial for regulating distressing emotions. Davidson hopes to see if there actually are new connections associated with a person's increased ability to manage anxiety, fear, or anger more effectively.

Introspective Skill: The Crucial Piece

The final presentation was made by Antoine Lutz, a research associate of Francisco Varela, a cognitive neuroscientist and director of research at the Centre National de la Recherche Scientifique in Paris. Varela, a cofounder of the Mind and Life Institute meetings of which this session was a part, had also participated in the earlier Dharamsala meeting. But, sadly, he was too ill to come to Madison; he was suffering from the final stages of liver cancer. Confined to bed, he was observing the Madison meeting from his bedroom in Paris, connected via a video Internet link. The Dalai Lama, who had known Varela for years, began each morning of the two-day Madison briefings with an affectionate greeting to his friend lying ill in Paris.

The aim of the studies by Varela and Lutz was to refine a methodology for studying subtle states of consciousness by collaborating with keen observers of the mind, such as Öser, who are highly trained in generating specific mental states.8 They monitored what happened in Öser's brain before, during, and after a moment of recognizing an image—a sequence that comes and goes within a half second.9

The images being recognized are stereograms, the pop-up illusions where a vague pattern suddenly reveals itself as a three-dimensional image (the same sort of illusions were a fad in book publishing a while back). On first glance, the eye does not perceive what's being portrayed; with more focused scrutiny, the mind suddenly recognizes the hidden image. Varela's research team has done this experiment with scores of subjects, and so they know what typically occurs throughout the brain during a moment of recognition. But with Öser, they wanted to see if meditative states would make a difference in brain activity during that moment. And so Öser tried the test during the open state, during one-pointed concentration, and during a visualization.

Varela and Lutz's observations focused on the impact of each of these meditations (which they described in more scientific terms as “attentional preparation strategies”) on a subsequent moment of perception. Varela and Lutz were fishing, trying to establish what difference it might make for how one perceives if, rather than being in an everyday mental state, the person is in a specific, stable meditative state. Would there be detectable variations in how the brain operates from state to state? Their answer: There are indeed clear differences, with distinctive brain signatures for both the open state and one-pointedness.10

But Varela's scientific goal was not so much to identify the unique landscape of the brain patterns associated with a perception following each meditative state as to show that these distinct patterns indeed exist. The real aim of the work in Paris was—as Varela had long argued—simply to demonstrate the value of working with a highly skilled and keen observer of the mind such as Lama Öser.

The appeal for science of using a skilled meditator in a study of this kind, Varela and Lutz argued, stems from the fact that the moment of perception is being analyzed in the context of the mental state that occurs in the moment just before—the topic of Antoine Lutz's dissertation research with Varela.11Ordinarily, subjects approach the moment of recognition from a random potpourri of mental states. But someone like Öser can do something relatively remarkable: stay in a specific, stable state just before the perception. In that way, Varela had proposed, the researchers can control with a previously unknown precision the context of the recognition moment—the mental state mere tenths of a second before the perception occurs.

His argument speaks to a perplexing dilemma for any scientist studying links between brain activity and mental states. Neuroscientific measures such as the fMRI and EEG are our microscopes on the mind, letting scientists observe the brain during the range of mental states. But these methods too often yield only rough, even fuzzy data, since the states of mind among those they measure come in rather motley assortments. While the instrumentation has extraordinary precision, scientists are left with the frustrating limitation that their experimental subjects (typically college students who volunteer as subjects to make a bit of pocket money) can provide at best a gross account of the mental states they are observing.

Even so, most neuroscientists naively assume that simply telling a subject to evoke a given mental state—such as generating an image in the mind's eye, or reliving a vivid emotional memory—means that the person being studied is actually doing as instructed during the entire time his or her brain activity is being assayed. That leap of faith is, of necessity, a standard procedure, but the data it produces typically are plagued by large inconsistencies due to the subjects’ widely varying ability to execute even such simple mental tasks accurately. In short, cognitive neuroscience lacks a crucial piece for more precise measures of mental activity: skilled observer-subjects who can not only report with sharp accuracy their mental states but reliably generate a specific mental state so that it can be studied over and over.

Indeed, what was most remarkable for neuroscience about Öser's mental performance was the consistency of each state. During the experimental sessions in Madison the protocol demanded that he generate a given state for about one minute, then shift into a neutral state for the same length of time, then back to the state for another minute—and to repeat the sequence five times. For those states that Davidson has carefully examined so far, there is a remarkable dependability to the pattern that was replicated over time. For instance, for the compassion state, the likelihood of it being pure chance that the same pattern of brain activity was observed each time was less than one in ten million.

And while less-seasoned meditators cannot be counted on to replicate reliably a specific kind of meditation, with Öser's data Davidson would not have that problem. As Davidson commented on the preliminary analyses of Öser's meditation sessions, in the tone of a connoisseur relishing a superb specimen, “In every state, massive activity throughout the brain, some focal. Beautiful laterality effects.”

The Bottom Line: Train Your Mind

From the scientific perspective, what does any of this matter? Davidson summed it up by referring to a book the Dalai Lama wrote with psychiatrist Howard Cutler, The Art of Happiness, in which the Dalai Lama said that happiness is not a fixed characteristic, a biological set point that will never change. Instead, the brain is plastic, and our quota of happiness can be enhanced through mental training.

“It can be trained because the very structure of our brain can be modified,” Davidson said to the Dalai Lama. “And the results of modern neuroscience inspire us now to go on and look at other practiced subjects so that we can examine these changes with more detail. We now have the methods to show how the brain changes with these kinds of practices, and how our mental and physical health may improve as a consequence.”

Take the implications for research on meditation itself. Some studies, for instance, have used relative beginners (compared to Öser's level of expertise) and had them meditate for long periods, during which their brain states were likely to have meandered through a range of experiences.12 Such imprecision makes brain imaging data difficult to interpret with certainty. What's more, some of these researchers have made questionable speculations, going way beyond what the data actually support—for instance, expounding on the metaphysical implications of their findings.

Davidson's aims in studying meditation are more modest, and grounded in well-accepted scientific paradigms. Rather than trying to speculate about the theological implications of his findings, he seeks to use skilled meditators to better understand what he calls “altered traits” of consciousness—transformations of the brain and personality that endure, and which foster well-being.13

Öser, reflecting on the data reported at the Madison meeting, put it this way: “Such results of training point to the possibility that one could continue much further in such a transformation process, and, as some great contem-platives have repeatedly claimed, eventually free one's mind from afflictive emotions. The very notion of enlightenment then begins to make sense.” That possibility—freeing the mind completely from the hold of destructive emotions—surpasses any assumptions of modern psychology. But Buddhism, as well as most religions (in the archetype of the saint), holds the possibility of such inner freedom as an ideal, an endpoint of human potential.

When I asked the Dalai Lama what he made of the data on Öser—such as being able to mute the startle reflex—he replied, “It's very good he managed to show some signs of yogic ability.” Here he used the term “yogic” not in the garden-variety sense of a few hours a week practicing postures in a yoga studio but in its classic sense—referring to one who dedicates his or her life to the cultivation of spiritual qualities.

The Dalai Lama added, “But there is a saying, ‘The true mark of being learned is humility and mental discipline; the true mark of a meditator is that he has disciplined his mind by freeing it from negative emotions.’ We think along those lines—not in terms of performing some feats or miracles.” In other words, the real measure of spiritual development lies in how well a person manages disturbing emotions such as anger and jealousy—not in attaining rarified states during meditation or exhibiting feats of physical self-control such as muting the startle reaction.

One payoff for this scientific agenda would be in inspiring people to better handle their destructive emotions through trying some of the same methods for training the mind. When I asked the Dalai Lama what greater benefit he hoped for from this line of research, he replied: “Through training the mind people can become more calm—especially those who suffer from too many ups and downs. That's the conclusion from these studies of Buddhist mind training. And that's my main end: I'm not thinking how to further Buddhism, but how the Buddhist tradition can make some contribution to the benefit of society. Of course, as Buddhists, we always pray for all sentient beings. But we're only human beings; the main thing you can do is train your own mind.”

The Madison meeting where all this took place had been inspired by the conversations in Dharamsala the year before. There with the Dalai Lama many of these same scientists spent five intensive days exploring the great human puzzle: the nature of destructive emotions and what humanity can do to counter them. Revisiting that dialogue and the questions it raises for us all will be the main part of our story. But before we get to Dharamsala, there's another tale to share: the untold saga of the Dalai Lama's lifelong interest in science.
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